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1.0. INTRODUCTION 


The Pentiumll processor is the next in the 
Intel386™, Intel486™, Pentium and Pentium Pro 
line of Intel processors. The Pentium |! processor, 
like the Pentium Pro processor, implements a 
Dynamic Execution micro-architecture — a unique 
combination of multiple branch prediction, data flow 
analysis and speculative execution. This enables 
the Pentium 1 processor to deliver higher 
performance than the Pentium processor, while 
maintaining binary compatibility with all previous 
Intel architecture processors. The Pentium И 
processor also executes MMX technology 
instructions for enhanced media and communication 
performance. The Pentium 1 processor utilizes 
multiple low-power states such as AutoHALT, Stop- 
Grant, Sleep and Deep Sleep to conserve power 
during idle times. 


The Pentium Il processor utilizes the same multi- 
processing System Bus technology as the Pentium 
Pro processor. This allows for a higher level of 
performance for both uni-processor and two-way 
multi-processor (2-way MP) systems. Memory is 
cacheable for up to 512 MB of addressable memory 
space, allowing significant headroom for business 
desktop systems. 


The Pentium ІІ processor System Bus operates іп 
the same manner as the Pentium Pro processor 
System Bus. The Pentium | processor System Bus 
uses GTL+ signal technology. The Pentium И 
processor deviates from the Pentium Pro processor 
by using commercially available die for the L2 
cache. The L2 cache (the TagRAM and burst 


Processor Core L2 


Pentium ® Pro Processor 
Dual Die Cavity Package 


pipeline synchronous static ВАМ (BSRAM) 
memories) are now multiple die. Transfer rates 
between the Pentium II processor core and the L2 
cache are one-half the processor core clock 
frequency and scale with the processor core 
frequency. Both the TagRAM and BSRAM receive 
clocked data directly from the Pentium Il processor 
core. As with the Pentium Pro processor, the L2 
cache does not connect to the Pentium II processor 
System Bus (see Figure 1). As with the Pentium Pro 
processor, the Pentium Il processor has a 
dedicated L2 bus, thus maintaining the dual 
independent bus architecture to deliver high bus 
bandwidth and high performance (see Figure 1). 


The Pentium ll processor utilizes Single Edge 
Contact (S.E.C.) cartridge packaging technology. 
The S.E.C. cartridge allows the L2 cache to remain 
tightly coupled to the processor, while enabling use 
of high volume commercial SRAM components. The 
L2 cache is performance optimized and tested at 
the package level. The S.E.C. cartridge utilizes 
surface mount technology and a substrate with an 
edge finger connection. The S.E.C. cartridge 
introduced on the Pentium Il processor will also be 
used in future Slot 1 processors. 


The S.E.C. cartridge has the following features: a 
thermal plate, a cover and a substrate with an edge 
finger connection. The thermal plate allows 
standardized heatsink attachment or customized 
thermal solutions. The full enclosure also protects 
the surface mount components. The edge finger 
connection maintains socketability for system 
configuration. The edge finger connector is noted as 
‘Slot 1 connector’ in this and other documentation. 


Processor 
Core 


Schematic only 


Pentium Il Processor 
Substrate and Components 


Figure 1. Second Level (L2) Cache Implementations 
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1.1. Terminology 


In this document, a ‘# symbol after a signal name 
refers to an active low signal. This means that a 
signal is in the active state (based on the name of the 
signal) when driven to a low level. For example, 
when FLUSH# is low, a flush has been requested. 
When NMI is high, a nonmaskable interrupt has 
occurred. In the case of signals where the name 
does not imply an active state but describes part of a 
binary sequence (such as address ог data), the ЧЕ 
symbol implies that the signal is inverted. For 
example, D[3:0] = ‘HLHL’ refers to a hex ‘A’, and 
D#[3:0] = ‘LHLH’ also refers to a hex ‘A’ (H= High 
logic level, L= Low logic level). 


The term “System Bus” refers to the interface 
between the processor, system core logic (a.k.a. the 
PClset components) and other bus agents. The 
System Bus is а multiprocessing interface 10 
processors, memory and I/O. The term "Cache Bus" 
refers to the interface between the processor and the 
L2 cache components (TagRAM and BSRAMs). The 
Cache Bus does NOT connect to the System Bus, 
and is not visible to other agents on the System Bus. 


1.1.1. S.E.C. CARTRIDGE TERMINOLOGY 


The following terms are used often in this document 
and are explained here for clarification: 


Pentium® | processor — The entire product 
including internal components, substrate, thermal 
plate and cover. 


S.E.C. cartridge — The new processor packaging 
technology is called a “Single Edge Contact 
cartridge.” 


Processor substrate —The structure on which the 
components are mounted inside the S.E.C. 
cartridge (with or without components attached). 


Processor core — The processor’s execution 
engine. 

Thermal plate — The surface used to connect a 
heatsink or other thermal solutions to the 
processor. 


Cover — The processor casing on the opposite side 
of the thermal plate. 


Latch Arms — А processor feature that can be 
utilized as a means for securing the processor in 
the retention mechanism. 


Additional terms referred to in this and other related 
documentation: 


Slot 1 — The connector that the S.E.C. cartridge 
plugs into, just as the Pentium® Pro processor 
uses Socket 8. 


Retention mechanism — An enabled mechanical 
piece which holds the package in the Slot 1 
connector. 


Heatsink support — The support pieces that are 


mounted on the motherboard to provide added 
support for heatsinks. 


The L2 cache (TagRAM, BSRAM) dies keep 
standard industry names. 


1.2. References 


The reader of this specification should also be 
familiar with material and concepts presented in the 
following documents: 


AP-485, Intel Processor Identification With the 
CPUID Instruction (Order Number 241618) 


AP-585, Pentium® ІІ Processor GTL+ Guidelines 
(Order Number 243330) 

AP-586, Pentium® И Processor Thermal Design 
Guidelines (Order Number 243333) 

AP-587, Pentium® И Processor Power Distribution 
Guidelines (Order Number 243332) 


AP-588, Mechanical and Assembly Technology for 
S.E.C. Cartridge Processors (Order Number 
243333) 


AP-589, Pentium® Il Processor Electro-Magnetic 
Interference (Order Number 243334) 


Pentium® Il Processor Specification Update (Order 
Number 243337) 


Pentium® I! Processor ИО Buffer Models, IBIS 
Format (Electronic Form) 


Pentium® I| Processor Developer's Manual (Order 
Number 243341) 


Intel Architecture Software Developer's Manual 


Volume 1: Basic Architecture (Order Number 
243190) 


Volume И: Instruction Set Reference (Order 
Number 243191) 


Volume Ш: System Programming Guide (Order 
Number 243192) 


2.0. ELECTRICAL SPECIFICATIONS 


21. The Pentium® Il Processor 
System Bus апа VREF 


Most of the Pentium Il processor signals use a 
variation of the low voltage Gunning Transceiver 
Logic (GTL) signaling technology. 


The Pentium Il processor System Bus specification 
is similar to the GTL specification, but has been 
enhanced to provide larger noise margins and 
reduced ringing. The improvements are 
accomplished by increasing the termination voltage 
level and controlling the edge rates. Because this 
specification is different from the standard GTL 
specification, it is referred to as GTL+ in this 
document. For more information on СТІ» 
specifications, see AP-585, Pentium® Il Processor 
GTL+ Guidelines (Order Number 243330). 


The GTL+ signals are open-drain and requires 
termination to a supply that provides the high signal 
level. The GTL+ inputs use differential receivers 
which require a reference signal (УВЕЕ). Termination 
(usually a resistor at each end of the signal trace) is 
used to pull the bus up to the high voltage level and 
to control reflections on the transmission line. Vngr is 
used by the receivers to determine if a signal is a 
logical O or a logical 1, and is generated on the 
S.E.C. cartridge for the processor core. The 
processor contains termination resistors that provide 
termination for one end of the Pentium Il processor 
System Bus. Termination (usually a resistor on each 
end of the signal trace) is used to pull the bus up to 
the high voltage level and to control reflections on the 
transmission line. See Table 9 for the bus termination 
voltage specifications for GTL апа the Pentium® II 
Processor Developer's Manual (Order Number 
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243341) for the GTL+ bus specification. Vngr is 
generated on the S.E.C. cartridge for the Pentium II 
processor core. Local Vrer copies should be 
generated on the motherboard for all other devices 
on the GTL+ System Bus. Figure 2 is a schematic 
representation of GTL+ bus topology with the 
Pentium Il processor. 


The GTL+ bus depends on incident wave switching. 
Therefore timing calculations for GTL+ signals are 
based on flight time as opposed to capacitive 
deratings. Analog signal simulation of the Pentium II 
processor System Bus including trace lengths is 
highly recommended when designing a system with 
a heavily loaded GTL+ bus. See Intel’s World Wide 
Web page (http://www.intel.com) to download the 
buffer models, Pentium® Ii Processor IO Buffer 
Models, 1815 Format (Electronic Form). 


2.2. Clock Control and Low Power 
States 


The Pentium | processor allows the use of 
AutoHALT, Stop-Grant, Sleep and Deep Sleep states 
to reduce power consumption by stopping the clock 
to internal sections of the processor, depending on 
each particular state. See Figure3 for a visual 
representation of the Pentium II processor low power 
states. 


For the processor to fully realize the low current 
consumption of the Stop-Grant, Sleep and Deep 
Sleep states, a Model Specific Register (MSR) bit 
must be set. For the MSR at 02AH (Hex), bit 26 must 
be set to a ‘1’ (this is the power on default setting) for 
the processor to stop all internal clocks during these 
modes. For more information, see the Pentium® II 
Processor Developers Manual (Order Number 
243341). 


No Stubs 


Pentium® II 


Processor 


Pentium 11 
Processor 


Figure 2. GTL+ Bus Topology 
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HALT Instruction and 


HALT Bus Cycle Generated 


2. Auto HALT Power Down State n 
BCLK running. 
Snoops and interrupts allowed. 


INIT#, BINIT#, INTR, NMI, 
SMI£, RESET# 


1. Normal State 
Normal execution. 


Snoop 
Event 


Occurs Serviced 


4. HALT/Grant Snoop State 


Snoop Event Occurs 


STPCLK# 
Asserted 


STPCLK# 
De-asserted 


. Stop Grant State 


BCLK running. 
Service snoops to caches. 


Snoop Event Serviced 


BCLK running. 
Snoops and interrupts allowed. 


SLP# SLP# 
Asserted De-asserted 


. Sleep State 
BCLK running. 
No snoops or interrupts allowed. 


BCLK BCLK 
Input Input 
Stopped Restarted 


. Deep Sleep State 
BCLK stopped. 
No snoops or interrupts allowed. 


Figure 3. Stop Clock State Machine 


Due to the inability of processors to recognize bus 
transactions during Sleep state and Deep Sleep 
state, two-way MP systems are not allowed to have 
one processor in Sleep/Deep Sleep state and the 
other processor in Normal or Stop-Grant states 
simultaneously. 


2.2.1. NORMAL STATE — STATE 1 


This is the normal operating state for the processor. 
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2.2.2. AUTO HALT POWER DOWN STATE — 
STATE 2 


AutoHALT is a low power state entered when the 
processor executes the HALT instruction. The 
processor will transition to the Normal state upon the 
occurrence of SMI#, BINIT#, INIT#, or LINT[1:0] 
(NMI, INTR). RESET# will cause the processor to 
immediately initialize itself. 


The return from the SMI handler can be to either 
Normal Mode or the AutoHALT Power Down state. 
See the Intel Architecture Software Developer's 
Manual, Volume Ш: System Programming Guide 
(Order Number 243192) for more information. 
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FLUSH# will be serviced during AutoHALT state and 
the processor will return to the AutoHALT state. 


The system can generate a STPCLK# while the 
processor is in the AutoHALT Power Down state. 
When the system deasserts the STPCLK# interrupt, 
the processor will return execution to the HALT state. 


2.2.3. STOP-GRANT STATE — STATE 3 


The Stop-Grant state on the processor is entered 
when the STPCLK signal is asserted. 


Since the GTL+ signal pins receive power from the 
System Bus, these pins should not be driven 
(allowing the level to return to Утт) for minimum 
power drawn by the termination resistors in this state. 
In addition, all other input pins on the System Bus 
should be driven to the inactive state. 


FLUSH# will be serviced during Stop-Grant state and 
the processor will return to the Stop-Grant state. 


RESET# will cause the processor to immediately 
initialize itself, but the processor will stay in Stop- 
Grant state. A transition back to the Normal state will 
occur with the deassertion of the STPCLK# signal. 


A transition to the HALT/Grant Snoop state will occur 
when the processor detects a snoop on the System 
Bus (see Section 2.2.4.). A transition to the Sleep 
state (see Section 2.2.5.) will occur with the assertion 
of the SLP# signal. 


While in the Stop-Grant state, ЗМ, INIT# and 
LINT[1:0] will be latched by the processor, and only 
serviced when the processor returns to the Normal 
state. Only one occurrence of each event will be 
recognized upon return to the Normal state. 


2.2.4. HALT/GRANT SNOOP STATE — 
STATE 4 


The processor will respond to snoop transactions on 
the Slot 1 processor System Bus while in Stop-Grant 
state or in AutoHALT Power Down state. During a 
snoop transaction, the processor enters the 


HALT/Grant Snoop state. The processor will stay in 
this state until the snoop on the Slot 1 processor 
System Bus has been serviced (whether by the 
processor or another agent on the Slot1 by the 
processor or another agent on the Slot 1 processor 
System Bus). After the snoop is serviced, the 
processor will return to the Stop-Grant state or 
AutoHALT Power Down state, as appropriate. 


2.2.5. SLEEP STATE — STATE 5 


The Sleep state is a very low power state in which 
the processor maintains its context, maintains the 
phase-locked loop (PLL), and has stopped all internal 
clocks. The Sleep state can only be entered from 
Stop-Grant state. Once in the Stop-Grant state, the 
SLP# pin can be asserted, causing the processor to 
enter the Sleep state. The SLP# pin is not recognized 
in the Normal ог AutoHALT states. 


Snoop events that occur while in Sleep state or 
during a transition into or out of Sleep state will cause 
unpredictable behavior. 


In the Sleep state, the processor is incapable of 
responding to snoop transactions or latching interrupt 
signals. No transitions or assertions of signals (with 
the exception of SLP# or RESET#) are allowed on 
the system bus while the processor is in Sleep state. 
Any transition on an input signal before the processor 
has returned to Stop Grant state will result in 
unpredictable behavior. 


№ RESET# is driven active while the processor is in 
the Sleep state, and held active as specified in the 
RESET# pin specification, then the processor will 
reset itself, ignoring the transition through Stop-Grant 
state. If RESET# is driven active while the processor 
is in the Sleep state, the SLP# and STPCLK# signals 
should be deasserted immediately after RESET# is 
asserted to ensure the processor correctly executes 
the Reset sequence. 


While in the Sleep state, the processor is capable of 
entering its lowest power state, the Deep Sleep state, 
by stopping the BCLK input. (see Section 2.2.6.) 
Once in the Sleep or Deep Sleep states, the SLP# 
pin can be deasserted if another asynchronous 
System Bus event occurs. The SLP# pin has a 
minimum assertion of one BCLK period. 
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2.2.6. DEEP SLEEP STATE — STATE 6 


The Deep Sleep state is the lowest power state the 
processor can enter while maintaining context. The 
Deep Sleep state is entered by stopping the BCLK 
input (after the Sleep state was entered from the 
assertion of the SLP# pin). The processor is in Deep 
Sleep state immediately after the BCLK is stopped. It 
is recommended that the BCLK input be held low 
during the Deep Sleep state. Stopping of the BCLK 
input lowers the overall current consumption to 
leakage levels. 


To re-enter the Sleep state, the BCLK input must be 
restarted. A period of 1 ms (to allow for PLL 
stabilization) must occur before the processor can be 
considered to be in the Sleep state. 


While in Deep Sleep state, the processor is 
incapable of responding to snoop transactions or 
latching interrupt signals. No transitions or assertions 
of signals are allowed on the System Bus while the 
processor is in Deep Sleep state. Any transition on 
an input signal before the processor has returned to 
Stop-Grant state will result in unpredictable behavior. 


2.2.7. CLOCK CONTROL AND LOW POWER 
MODES 


The processor provides the clock signal to the L2 
cache. During AutoHALT Power Down and Stop- 
Grant states, the processor will process the snoop 
phase of a System Bus cycle. The processor will not 
stop the clock data to the L2 cache during AutoHALT 
Power Down or Stop-Grant states. Entrance into the 
HALT/Grant Snoop state will allow the L2 cache to 
be snooped, similar to Normal state. 


When the processor is in Sleep and Deep Sleep 
states, it will not respond to interrupts or snoop 
transactions. During Sleep state, the clock to the L2 
cache is not stopped. During the Deep Sleep state, 
the clock to the L2 cache is stopped. The clock to the 
L2 cache will be restarted only after the internal 
clocking mechanism for the processor is stable (i.e., 
the processor has re-entered Sleep state). 


The PICCLK should not be removed during the 
AutoHALT Power Down or Stop-Grant states. The 
PICCLK can be removed during the Sleep or Deep 
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Sleep states. When transitioning from the Deep 
Sleep to Sleep states, the PICCLK must be restarted 
with the BCLK. 


2.3. Power and Ground Pins 


As future versions of Pentium || processors are 
released, the operating voltage of the processor core 
and of the L2 cache die may differ from each other. 
There are two groups of power inputs on the 
Pentium Il processor package to support the possible 
voltage difference between the two components in 
the package. There are also five pins defined on the 
package for voltage identification (VID). These pins 
specify the voltage required by the processor core. 
These have been added to cleanly support voltage 
specification variations оп current and future 
Pentium Il processors. 


For clean on-chip power distribution, Pentium Il 
processors have 27 Vcc (power) and 30 Vss 
(ground) inputs. The 27 Vcc pins are further divided 
to provide the different voltage levels to the 
components. Vcccore inputs for the processor core 
and some L2 cache components account for 19 of 
the Vcc pins, while 4 Vrr inputs (1.5 V) are used to 
provide a GTL+ termination voltage to the processor 
and 3 Vccu2 inputs (3.3 V) are for use by the L2 
cache TagRAM and BSRAMs. One Vcocs ріп is 
provided for use by the Slot 1 Test Kit. Vccs, Место, 
and Мсссове must remain electrically separated from 
each other. On the circuit board, all Vcccone pins 
must be connected to a voltage island and all Мсс 2 
pins must be connected to a separate voltage island 
(an island is a portion of a power plane that has been 
divided, or an entire plane). Similarly, all Vss pins 
must be connected to a system ground plane. 


2.4. Decoupling Guidelines 


Due to the large number of transistors and high 
internal clock speeds, the processor is capable of 
generating large average current swings between 
low and full power states. This causes voltages on 
power planes to sag below their nominal value if bulk 
decoupling is not adequate. Care must be taken in 
the board design to ensure that the voltage provided 
to the processor remains within the specifications 
listed in this document. Failure to do so can result in 
timing violations or a reduced lifetime оЁ the 
component. 
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Regulator solutions need to provide bulk capacitance 
with a low Effective Series Resistance (ESR) and 
keep an interconnect resistance from the regulator 
(or VRM pins) to the Slot 1 connector of less than 
0.5 mQ. This can be accomplished by keeping a 
maximum distance of 1.5 inches between the 
regulator output and Slot 1 connector. The 
recommended Vcccore interconnect is а 2.0 inch 
wide (the width of the VRM connector) by 1.5 inch 
long (maximum distance between the Slot 1 
connector and the VRM connector) plane segment 
with a standard 1-ounce plating. Bulk decoupling for 
the large current swings when the processor is 
powering on, or entering/exiting low power states, is 
provided on the voltage regulation module (VRM) 
defined in the Pentium? || Processor Power 
Distribution Guidelines. The Vcccore input should be 
capable of delivering a recommended minimum 
dicccore/dt (defined in Table 6) while maintaining the 
tolerances (also defined in Table 6). 


2.4.1. SYSTEM BUS GTL+ DECOUPLING 


The Pentium | processor contains high frequency 
decoupling capacitance on the processor substrate; 
however, bulk decoupling must be provided for by 
the system motherboard for proper GTL+ bus 
operation. See AP-585, Pentium® ІІ Processor GTL+ 
Guidelines (Order Number 243330); AP-587, 
Pentium® Il Processor Power Distribution Guidelines 
(Order Number 243332); and Pentium® ІІ Processor 
Developer's Manual (Order Number 243341) for 
more information. 


2.5. Pentium® Il Processor System 
Bus Clock and Processor 
Clocking 


The BCLK input directly controls the operating speed 
of the Pentium |! Processor System Bus interface. All 
Pentium Il Processor System Bus timing parameters 
are specified with respect to the rising edge of the 
BCLK input. The Pentium Il processor соге 
frequency must be configured during Reset by using 
the A20M£, IGNNE#, LINT[1]/NMI and LINT[O]/INTR 
pins. (See Table 1.) The value on these pins during 
Reset determines the multiplier that the PLL will use 
for the internal core clock. See the Pentium® II 
Processor Developers Manual (Order Number 


243341) for the definition of these pins during Reset 
and the operation of the pins after Reset. 


See Figure 4 for the timing relationship between the 
System Bus multiplier signals, RESET#, CRESET# 
and normal processor operation. Table 1 is a list of 
multipliers supported. All other multipliers are not 
authorized or supported. 


Using CRESET# (CMOS reset on the baseboard), 
the circuit in Figure 5 can be used to share these 
configuration signals. The component used as the 
multiplexer must not have outputs that drive higher 
than 2.5 V in order to meet the Pentium II processor’s 
2.5 V tolerant buffer specifications. The multiplexer 
output current should be limited to 200 mA maximum, 
in case the Vcccore supply to the processor ever 
fails. 


As shown in Figure 4, the pull-up resistors between 
the multiplexer and the processor (330 О) force а 
ratio of 1⁄2 into the processor in the event that the 
Pentium Il processor powers up before the 
multiplexer and/or the core logic. This prevents the 
processor from ever seeing a ratio higher than the 
final ratio. 


№ the multiplexer were powered by \Мсс25, а pull- 
down could be used on CRESET# instead of the four 
pull-up resistors between the multiplexer and the 
Pentium II processor. In this case, the multiplexer 
must be designed such that the compatibility inputs 
are truly ignored, as their state is unknown. 


The compatibility inputs to the multiplexer must meet 
the input specifications of the multiplexer. This may 
require a level translation before the multiplexer 
inputs unless the inputs and the signals driving them 
are already compatible. 


For FRC mode operation, the multiplexer will need to 
be clocked using BCLK to meet setup and hold times 
to the processors. This may require the use of high 
speed programmable logic. 


Multiplying the bus clock frequency is required to 
increase performance while allowing for cost 
effective distribution of signals within a system. The 
System Bus frequency multipliers supported are 
shown in Table 11; other combinations will not be 
validated пог are they authorized for 
implementation. 
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Table 1. Core Frequency to System Bus Multiplier Configuration 


Ratio of System Bus to Processor Core Frequency инт! ыт | А20М% | IGNNE# | 


RESET# \ 


CRESET# 


System Z 
Bus <Final Ratio Final Ratio ( Compatibility 


Multiplier 


000917а 


Figure 4. Timing Diagram of System Bus Multiplier Signals 
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A20M# Pentiume Il 
Processors 


IGNNE# 


LINT1/NMI 


LINTO/INTR 


Set Ratio: 


CRESET# 


Figure 5. Example Schematic for System Bus Multiplier Pin Sharing 
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Clock multiplying within the processor is provided by 
the internal Phase Lock Loop (PLL), requiring a 
constant frequency BCLK input. The System Bus 
frequency ratio cannot be changed dynamically 
during normal operation, nor can it be changed 
during any low power modes. The System Bus 
frequency ratio can be changed when RESET# is 
active, assuming that all Reset specifications are 
met. The BCLK frequency should not be changed in 
Deep Sleep state. (See Section 2.2.6.) 


2.5.1. MIXING PROCESSORS OF 
DIFFERENT FREQUENCIES 


Mixing processor of different internal clock 
frequencies is not fully supported and has not been 
validated by Intel. Intel recommends using identical 
steppings of processor running at the same 
core/system frequencies. 


2.6. Voltage Identification 


There are five voltage identification pins on the 
Pentium II processor/Slot 1 connector. These pins 
can be used to support automatic selection of power 
supply voltages. These pins are not signals, but are 
either an open circuit or a short circuit to Vss on the 
processor. The combination of opens and shorts 
defines the voltage required by the processor core. 
The VID pins are needed to cleanly support voltage 
specification variations on the Pentium Il and future 
processors. These pins (VID[0] through VID[4]) аге 
defined in Table 2. A ‘1’ in this table refers to an open 
pin and а ‘0’ refers to a short to ground. The definition 
provided below is a superset of the definition 
previously defined for the Pentium Pro processor. 
The power supply must supply the voltage that is 
requested or disable itself. 
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Table 2 provides the definition of VID[4:0]. To ensure 
the system is ready for Pentium П processor 
variations, the range of values which are in BOLD in 
Table 2 must be supported. A smaller range will risk 
the ability of the system to migrate to a higher 
performance processor. A wider range provides 
more flexibility and is acceptable. Support for a wider 
range of VID settings will benefit the system in 
meeting the power requirements of future 
processors. 


Note that the ‘11111’ (all opens) ID can be used to 
detect the absence of a processor core in a Slot 1 
connector as long as the power supply used does 
not affect these lines. Detection logic and pull-ups 
should not affect VID inputs at the power source. 
(See Section A.1.53.) 


The VID pins should be pulled up to a TTL- 
compatible level with external resistors to the power 
source of the regulator only if required by the 
regulator or external logic monitoring the VID[4:0] 
signals. The power source chosen must be 
guaranteed to be stable whenever the supply to the 
voltage regulator is stable. This will prevent the 
possibility of the processor supply going above 2.8 V 
in the event of a failure in the supply for the VID lines. 
In the case of a DC-to-DC converter, this can be 
accomplished by using the input voltage to the 
converter for the VID line pull-ups. A resistor of 
greater than or equal to 10K ohms should be used to 
connect the VID signals to the converter input. See 
the Pentium® || Processor Power Distribution 
Guidelines for further information on power supply 
specifications for the Pentium Il processor and future 
Slot 1 processors. 
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Table 2. Voltage Identification Definition’: 2, 3 
Processor Pins 


э» Вевела — 
ЕН = НН = = 
ор ро J | eee 
| ххх ы се ши ш 7 ЕЕН 
x т | 9 r J eee — 
x | 1 | 9 r n J вање 
оо J n J J ee — 


1. 0 = Processor pin connected to Vss. 


2. 1 = Open оп processor; may be pulled up to TTL Мн on motherboard. See the Pentium® И Processor Power Distribution 
Guidelines (Order Number 243332). 


3. VRM output should be disabled for Vcccone values less than 1.80 V. 
4. Toensure the system is ready for Pentium? Il processor variations, the values in BOLD in Table 2 must be supported. 
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2.7. Pentium® Il Processor System 
Bus Unused Pins 


All RESERVED pins must remain unconnected. 
Connection of Reserved pins to Мсссове, Мсс2, Vss 
or to any signal can result in component malfunction 
or incompatibility with future Slot 1 products. See 
Section 5.2. for a pin listing of the processor and the 
location of each Reserved pin. 


All TESTHI pins must be connected to 2.5 V via a 
pull-up resistor of between 1 and 10 KO value. 


PICCLK must be driven with a valid clock input and 
the PICD[1:0] lines must be pulled-up to 2.5 V even 
when the local APIC will not be used. A separate 
pull-up resistor must be provided for each PICD line 
(see Table 3 for recommended values). 


Table 3. Recommended Pull-Up Resistor 
Values (Approximate) for CMOS Signals! 2, 3 


Recommended 
Resistor Value 
(Approximate) CMOS Signal 
150 ТОО, TMS, PICD[0]£, 
PICD[1]# 


150 – 220 FERR#, IERR#, THERMTRIP# 


150 — 330 A20M#, IGNNE#, INIT#, 
LINT[1]/NMI, LINT[OVINTR, 
PWRGOOD, SLP#, PREQ#, 
TDI 


NOTES: 

1. These resistor values are recommended for system 
implementations using open drain CMOS buffers. 

2. These approximate resistor values are for proper 
operation of debug tools only A ~150Q pull-up resistor 
is expected for these signals. 

3. The TRST# signal must be driven low at power on 
reset. This can be accomplished with а 680 Q pull- 
down resistor. 


For reliable operation, always connect unused inputs 
or bi-directional signals to an appropriate signal level. 
Unused GTL+ inputs should be left as no connects; 
GTL+ termination is provided on the processor. 
Unused active low CMOS inputs should be 
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connected to 2.5V. Unused active high inputs should 
be connected to ground (Vss). Unused outputs can 
be left unconnected. A resistor must be used when 
tying bi-directional signals to power or ground. When 
tying any signal to power or ground, a resistor will 
also allow for system testability. For unused pins, it is 
suggested that ~10 KQ resistors be used for pull-ups 
(except for PICD[1:0] as discussed above) and 
~1 KQ resistors be used for pull-downs. 


2.8. Pentium® Il Processor System 
Bus Signal Groups 


In order to simplify the following discussion, the 
Pentium II processor System Bus signals have been 
combined into groups by buffer type. All Pentium II 
processor System Bus outputs are open drain 
and require a high-level source provided externally 
by the termination or pull-up resistor. 


GTL+ input signals have differential input buffers, 
which use Vngr as a reference signal. GTL+ output 
signals require termination to 1.5 V. In this document, 
the term “GTL+ Input" refers to the GTL+ input group 
as well as the GTL+ I/O group when receiving. 
Similarly, “GTL+ Output" refers to the GTL+ output 
group as well as the GTL+ I/O group when driving. 


EMI pins should be connected to motherboard 
ground and/or to chassis ground through zero ohm 
(00) resistors. The zero ohm resistors should be 
placed in close proximity to the Slot 1 connector. The 
path to chassis ground should be short in length and 
have a low impedance. 


The CMOS, Clock, APIC and JTAG inputs can each 
be driven from ground to 2.5 V. The CMOS, APIC 
and JTAG outputs are open drain and should be 
pulled high to 2.5 V. This ensures not only correct 
operation for the Pentium Il processor, but 
compatibility for future Slot 1 products as well. See 
Table 3 for recommended pull-up resistor values on 
each CMOS signal. 1500 resistors are expected on 
the PICD[1:0] lines. Other values in Table3 are 
specified for proper logic analyzer and test mode 
operation only. 


The groups and the signals contained within each 
group are shown in Table 4. Refer to Appendix A for 
descriptions of these signals. 
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Table 4. Pentium® II Processor/Slot 1 System Bus Signal Groups 


BPRI#, BR1# , DEFER#, RESET#, RS[2:0]#, RSP#, TRDY# 
PRDY# 


А[35:3]#, ADS#, AERR#, AP[1:0]#, BERR#, BINIT#, BNR#, BP[3:2]#, 
BPM[1:0]#, BRO#1, D[63:0], DBSY#, DEP[7:0]#, DRDY#, FRCERR, HIT#, 
HITM#, LOCK#, REQ([4:0]#, ВРА 


A20M#, FLUSH#, IGNNE#, INIT#, LINTO/INTR, LINT1/NMI, PREQ#, 
PWRGOOD2, SMI#, SLP#8, STPCLK# 


Мессове, Vccu2, Vecs, VID[4:0], Мтт, Vss, SLOTOCC#, TESTHI, BSEL#, 
EMI 


NOTES: 


1. The BRO# pin is the only BREQ signal that is bi-directional. The internal BREQ# signals are mapped onto BR# pins after 
the agent ID is determined. See Appendix A for more information. 

See Section A.1.35 for information on the PWRGOOD signal. 

See Section 2.2.5 and Section A.1.42 for information on the SLP# signal. 

See Section A.1.49 for information on the THERMTRIP# signal. 

These signals are specified for 2.5 V operation. See Table 3 for recommended pull-up resistor values. 
VcccoRE is the power supply for the processor core and L2 cache ИО logic. 

Үссі 2 is the power supply for the 12 cache component core logic. 

VID[4:0] is described in Section 2.6. 

Мтт is used to terminate the System Bus and generate УВЕЕ on the processor substrate. 

Vss is system ground. 

TESTHI should be connected to 2.5 V with a 1К-10К ohm resistor. 

\сс5 is not connected to the Pentium® || processor. This supply is used for the debug purposes only. 
SLOTOCG# is described in Section A.1.41. 

BSEL# should be connected at Vss. 

See Appendix A for EMI pin descriptions. 


опрою 
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2.8.1. ASYNCHRONOUS VS. 
SYNCHRONOUS FOR SYSTEM BUS 
SIGNALS 


All GTL+ signals are synchronous to BCLK. All of the 
CMOS, Clock, APIC and TAP signals can be applied 
asynchronously to BCLK, except when running two 
processors in FRC mode. Synchronization logic is 
required on all signals going to both processors in 
order to run in FRC mode. 


Also note the timing requirements for FRC mode 
operation. With FRC enabled, PICCLK must be % of 
BCLK and synchronized with respect to BCLK. 
PICCLK must always lag BCLK as specified in 
Table 15. 


All APIC signals are synchronous to PICCLK. All 
TAP signals are synchronous to TCK. 


2.9. “Тез! Access Port (ТАР) 
Connection 


Due to the voltage levels supported by other 
components in the Test Access Port (TAP) logic, it is 
recommended that the Pentium Il processor be first 
in the TAP chain and followed by any other 
components within the system. A translation buffer 
should be used to connect to the rest of the chain 
unless one of the other components is capable of 
accepting a 2.5 V input. Similar considerations must 
be made for ТСК, TMS and TRST#. Two copies of 
each signal may be required with each driving a 
different voltage level. 


А Debug Port is described in the Pentium® ІІ 
Processor Developers Manual (Order Number 
243341). The Debug Port will have to be placed at 
the start and end of the TAP chain with the TDI of the 
first component coming from the Debug Port and the 
TDO from the last component going to the Debug 
Port. In a 2-way MP system, be cautious when 
including ап empty Slot 1 connector in the scan 
chain. All connectors in the scan chain must have a 
processor installed to complete the chain or the 
System must support a method to bypass empty 


20 


connectors; the Slot 1 terminator substrate connects 
TDI to TDO. See the Pentium? I| Processor 
Developer's Manual (Order Number 243341) for 
more details. 


2.10. Maximum Ratings 

Table 5 contains Pentium ІІ processor stress ratings 
only. Functional operation at the absolute maximum 
and minimum is not implied nor guaranteed. The 
processor should not receive a clock while subjected 
to these conditions. Functional operating conditions 
are given in the AC and DC tables. Extended 
exposure to the maximum ratings may affect device 
reliability. Furthermore, although the processor 
contains protective circuitry to resist damage from 
static electric discharge, one should always take 
precautions to avoid high static voltages or electric 
fields. 


2.11. Processor DC Specifications 
The processor DC specifications in this section are 
defined at the Pentium | processor edge fingers. See 
Appendix A for the processor edge finger signal 
definitions. 


Most of the signals on the Pentium || processor 
System Bus are in the GTL+ signal group. These 
Signals are specified to be terminated to 1.5 V. The 
DC specifications for these signals are listed in 
Table 8. 


To allow connection with other devices, the Clock, 
CMOS, APIC and TAP are designed to interface at 
non-GTL+ levels. The DC specifications for these 
pins are listed in Table 8. 


Table 6 through Table 9 list the DC specifications for 
the Pentium Il processor. Specifications are valid 
only while meeting specifications for case 
temperature, clock frequency and input voltages. 
Care should be taken to read all notes associated 
with each parameter. 
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Table 5. Pentium® ІІ Processor Absolute Maximum Ratings 


Vecai Any processor supply voltage Е Operating 
with respect to Vss Voltage +1.4 

Operating 
Voltage +1.0 


М тети + GTL+ buffer DC input voltage : 3.3 
with respect to Vss Voc Не 
* СОВЕ +9. 


incMOS CMOS buffer DC input voltage 


with respect to Vss 


Max VID pin current 
Мах SLOTOCG¢# pin current 


Mech Мах | Mechanical integrity of latch 
Latch Arms | arms 


Mech Мах | Mechanical integrity of Insertion/ 
Edge substrate edge fingers Extraction 
Fingers 
NOTES: 
1. Operating voltage is the voltage to which the component is designed to operate. See Table 6. 
2. This rating applies to the Усссове, \ссь2, Vccs and any input (except as noted below) to the processor. 
3. Parameter applies to CMOS, APIC and TAP bus signal groups only. 
4. The mechanical integrity of the latch arms is specified to last a maximum of 50 cycles. 
5. The electrical and mechanical integrity of the substrate edge fingers is specified to last for 50 insertion/extraction cycles. 
6. Intel has performed internal testing showing functionality of single S.E.C. cartridge processors after 5000 insertions. While 


insertion/extraction cycling above 50 insertions may cause an increase in the contact resistance (above 0.1 ohms) and a 
degradation in the material integrity of the edge finger gold plating, it is possible to have processor functionality above the 
specified limit. The actual number of insertions before processor failure will vary based upon system configuration and 
environmental conditions. 


This specification applies to CPU ID 63x. 
This specification applies to CPU ID 65x. 
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Table 6. Pentium® II Processor Voltage and Current Specifications1 


Core 
Symbol Parameter Freq 


МСССОВЕ Vcc for processor core 2, 3, 15, 17 
2, 3, 15, 17 
2, 3, 15, 18 
2, 3, 15, 17 
2, 3, 15, 18 
2, 3, 15, 18 


Baseboard Baseboard voltage, static 

Tolerance, Static tolerance level 

Baseboard Baseboard voltage, transient | 233 MHz 
Tolerance, Transient | tolerance level 266 MHz 


3.135 


1.5 V +3%, 
+9%4 


г. 


266 МН2 
300 МН2 
333 МН2 
Vcccone Tolerance, | Мсссоне voltage, static 233 MHz 


Static tolerance level 266 MHz 


266 MHz 
300 MHz 
333 MHz 
Vcccone Tolerance, | Vcccore voltage, transient 233 MHz 
Transient tolerance level 266 MHz 
266 MHz 
300 MHz 
333 MHz 


очо - NID с с - NION 0 - ~ 


2, 7, 8, 16, 17 
2, 7, 8, 16, 17 
2, 7, 8, 16, 18 
2, 7, 8, 16, 17 


ІСССОВЕ Icc for Усссове 233 MHz 
266 MHz 
266 MHz 
300 MHz 
333 MHz 2, 7, 8, 16, 18 


ІССІ2 Icc for L2 cache 3,8,17 
3,8,18 
Ми Termination voltage supply 9,17 
current 9, 18 
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Table 6. Pentium® II Processor Voltage and Current Specifications1 (Cont'd) 


Sm | ришет | Ре | ме | typ | мак ош notes | 

Symbol Parameter Freq Typ 

Iccpstp CORE Icc for Deep Sleep Усссове 0.35 8,17 
ИЕН 

Iccsqnt L2 Icc for Stop-Grant for Vccu2 0.2 10, 17 

pe. ыы т. 

ісссір L2 Icc for Sleep Vccu2 0.2 А |8,17 

— каде ТЫ 


ІсСсрсір L2 Icc for Deep Sleep Vccu2 0.1 А |8,17 
TBD 8, 18 
dicccore/dt Power supply current slew 30 | A/us|11, 12, 13, 17 
rale 20 | Alus| 11, 12, 13, 18 
dlcci 2/04 L2 cache power supply A/us | 11, 12, 13 
current slew rate 
Яссун/а! Termination current slew A/us | See Table 9 
п 12, 13 


= жшж =: = 
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NOTES: 

1. Unless otherwise noted, all specifications in this table apply to all processor frequencies and cache sizes. 

2. |сссове and Vcccone supply the processor core and the L2 cache I/O buffers. 

3. Мес and lccio supply the L2 cache core. 

4. \тт must be held to 1.5 V +9%. It is recommended that Мтт be held to 1.5 V+3% during System Bus idle. 

5. These are the tolerance requirements, across a 20 MHz bandwidth, at the Slot 1 connector pins on the bottom side of 


17. 
18. 
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the baseboard. The requirements at the Slot 1 connector pins account for voltage drops (and impedance discontinuities) 
across the connector, substrate edge fingers and to the processor core. The Slot 1 connector has the following 
requirements: Pin Self Inductance: 10.5 nH(max); Pin to Pin Capacitance: 2pF (max, at 1 MHz); Contact Resistance: 12 
то (max averaged over power/ground contacts). Contact Intel for testing conditions of these requirements. 

These are the tolerance requirements, across a 20 MHz bandwidth, at the processor substrate edge fingers. The 
requirements at the processor substrate edge fingers account for voltage drops (and impedance discontinuities) at the 
substrate edge fingers and to the processor core. 


The typical Icccong measurements are an average current draw during the execution of Winstone* 96 on a Windows* 95 
operating system. These numbers are meant as a guideline only, not a guaranteed specification. Actual measurements will 
vary based upon system environmental conditions and configuration. 

Max Icc measurements are measured at Vcc nominal voltage under maximum signal loading conditions. 

The current specified is the current required for a single Pentium® Il processor. A similar current is needed for the opposite 
end of the GTL- bus. 


. The current specified is also for AutoHALT Power Down state. 
. Maximum values are specified by design/characterization at nominal Усссове and nominal Мессі 2. 
. Based on simulation and averaged over the duration of any change in current. Use to compute the maximum inductance 


tolerable and reaction time of the voltage regulator. This parameter is not tested. 


. dlcc/dt is measured at the Slot 1 connector pins. 

. Vccs and Iccs are not used by the Pentium II processor. This supply is used for debug purposes only. 

. Use Typical Voltage Specification with tolerance level specification to provide correct voltage regulation to the processor. 
. Voltage regulators may be designed with a minimum equivalent internal resistance to ensure that the output voltage, at 


maximum current output, is no greater than the nominal voltage level of Vcccore (Мсссоне тур). In this case, the 
maximum current level for the regulator, Ісссове песо, сап be reduced from the specified maximum current lcccone МАХ 
and is calculated by the equation: 

|СССОВЕ REG = |СССОВЕ MAX X VCCcORE ТУР / МСССОВЕ МАХ 
This specification applies to CPU ID 63x. 


This specification applies to CPU ID 65x. 
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Table 7. GTL+ Signal Groups DC Specifications 


sma [кет | wn | We | umn не 
СИНИ Сте ОИ | o v | | 
Елени (Ст E БЕ = Бе 
ы рими Горе ро 


Output High Voltage V M 5 
Мтт + 0.015 ol 4 ar 


ша Output Low Current ЖЕГЕН ШЕГІ 


МОТЕЗ: 

Parameter measured into а 500 resistor to 1.5 V. 
(0 < Vin < 2.5 V +5%). 

(0 < Vout < 2.5 V +5%). 

See Утт max in Table 9. 

This specification applies to CPU ID 63x. 

This specification applies to CPU ID 65x. 


ФО фы. o mc 


Table 8. Non-GTL+ Signal Groups DC Specifications 


Сива [ — Parameter — | м | м | Unt | м | 


drain to 2.5 М +5% 
Гара ок би — | « | — | | 
Гора ват — | =o | је ° | 
ирисот | — | = Гиф | 


NOTES: 

1. Parameter measured at 14 mA (for use with TTL inputs). 
2. (0<Vin<2.5 V +5%). 

3. (0 < Уол < 2.5 V +5%). 
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2.12. GTL+ System Bus 
Specifications 


It is recommended to have the GTL+ bus routed in a 
daisy-chain fashion with termination resistors at each 
end of every signal trace. These termination resistors 
are placed electrically between the ends of the signal 
traces and the Утт voltage supply and generally are 
chosen to approximate the substrate impedance. The 
valid high and low levels are determined by the input 
buffers using a reference voltage called Vrer. 


Table 9 lists the nominal specification for the GTL+ 
termination voltage (Vrr). The GTL+ reference 
voltage (Vngr) should be set to 2/3 Мтт for the core 
logic using a voltage divider on the motherboard. It is 
important that the motherboard impedance be 
specified and held to a +20% tolerance, and that the 
intrinsic trace capacitance for the GTL+ signal group 
traces is known. For more details on GTL+, see the 
Pentium® ІІ Processor Developer's Manual (Order 
Number 243341) and the Pentium® I| Processor 
GTL+ Guidelines (Order Number 243330). 


2.13. Pentium? Il Processor System 
Bus AC Specifications 


The System Bus timings specified in this section are 
defined at the processor edge fingers. Timings will be 
tested at the processor core during manufacturing. 
Timings at the processor edge fingers will be 
specified by design characterization. 


See Appendix A for the Pentium Il processor edge 
finger signal definitions. 


Table 10 through Table 15 list the AC specifications 
associated with the Pentium 11 processor System 
Bus. The System Bus AC specifications are broken 
into the following categories: Table 10 and Table 11 
contain the System Bus clock core frequency and 
Cache Bus frequencies; Table 12 contains the GTL+ 
specifications Table 13 contains the CMOS signal 
group specifications; Table 14 contains timings for 
the reset conditions; Table 15 covers APIC bus 
timing; Table 16 covers TAP timing. 


All System Bus AC specifications for the GTL+ signal 
group are relative to the rising edge of the BCLK 
input. All GTL+ timings are referenced to Vngr for 
both ‘0’ and ‘1’ logic levels unless otherwise 
specified. 


The timings specified in this section should be used 
in conjunction with the I/O buffer models provided by 
Intel. These l/O buffer models, which include 
package information, are available in IBIS format on 
Intel’s Web site: "http;//www.intel.com". GTL+ layout 
guidelines are also available т AP-585, Pentium® II 
Processor GTL+ Guidelines (Order Number 243330). 


Care should be taken to read all notes associated 
with a particular timing parameter. 


Table 9. Pentium® Il Processor GTL+ Bus Specifications! 


Мтт Bus Termination Voltage 1.365 1.635 1.5 V +3%, +9%2 


Bus Reference Voltage 


NOTES: 


1. The Pentium® II processor contains GTL+ termination resistors at the end of the signal trace on the processor substrate. 
The Pentium ІІ processor generates УНЕЕ, on the processor, by using a voltage divider on Мтт supplied through the Slot 1 


connector. 


2. Утт must be held to 1.5 V +9%; ОссушЯ! is specified in Table 6. It is recommended that Мтт be held to 1.5 +3% during 


System Bus idle. 


3. Vrer is generated by the processor to be 2/3 Vtr nominally. 
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Table 10. System Bus АС Specifications (СіосК)1, 2 


System Bus Frequency 66.67 MHz All processor core 
frequencies 3 


Hw зақымы | [|o | [| = | 7 ja — —— 
в: воо Core өске | [оз | | № | а Јане 


He овака | ао Гн ја | 


T3: БСІК High Time 


Hs вокнелие ______025| [18 | w | 7 [07185 


NOTES: 

1. АПАС timings for the GTL+ signals are referenced to the BCLK rising edge at 0.70 V at the processor edge fingers. This 
reference is to account for trace length and capacitance on the processor substrate, allowing the processor core to 
receive the signal with a reference at 1.25 V. All GTL+ signal timings (address bus, data bus, etc.) are referenced at 
1.00 V at the processor edge fingers. 

2. All AC timings for the CMOS signals are referenced to the BCLK rising edge at 0.70 V at the processor edge fingers. This 
reference is to account for trace length and capacitance on the processor substrate, allowing the processor core to 
reference voltage of 1.25 V. All CMOS signal timings (address bus, data bus, etc.) are referenced at 1.25 V at the 
processor edge fingers. 

3. Тһе internal core clock frequency is derived from the System Bus clock. The System Bus clock to core clock ratio is 
determined during initialization as described in Section 2.5. Table 11 shows the supported ratios for each processor. 

4. Тһе BCLK period allows a +0.5 ns tolerance for clock driver variation. 

5. The BCLK offset time is the absolute difference needed between the BCLK signal rising edge arriving at the Slot 1 edge 
finger at 0.7 V vs. arriving at the core logic at 1.25 V. The positive offset is needed to account for the delay between the 
Slot 1 connector and processor core. The positive offset ensures both the processor core and the core logic receive the 
BCLK edge concurrently. 

6. See Section 3.1. for System Bus clock signal quality specifications. 

7. Due to the difficulty of accurately measuring processor clock jitter in a system, it is recommended that a clock driver be 
used that is designed to meet the period stability specification into a test load of 10 to 20 pF. This should be measured on 
the rising edges of adjacent BCLKs crossing 1.25 V. The jitter present must be accounted for as a component of BCLK 
timing skew between devices. 

8. The clock driver’s closed loop jitter bandwidth must be set low to allow any PLL-based device to track the jitter created by 
the clock driver. The -20 dB attenuation point of the clock driver, as measured into a 10 to 20 pF load, should be less than 
500 kHz. This specification may be ensured by design and/or measured with a spectrum analyzer. 

9. Not 100% tested. Specified by design/characterization as a clock driver requirement. 
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Table 11. Valid Slot 1 System Bus, Core Frequency and Cache Bus Frequencies!. 2 


BCLK Frequency Frequency Multipliers Core Frequency L2 Cache Frequency 
(MHz) Supported Rating (MHz) (MHz) 


66.67 9/2 150.003 
МОТЕЗ: 


1. Contact your local Intel representative for the latest information on processor frequencies and/or frequency multipliers. 
2. While other bus ratios are defined, operation at frequencies other than those listed are not supported. 

3. This specification applies to CPU ID 63x. 

4. This specification applies to CPU ID 65x. 


Table 12. GTL+ Signal Groups System Bus AC Specifications!: 2 


тв стопи | 28 | | w | э је 
Tio: RESET#Pusewatnh — | мо | | m | e је | 


NOTES: 
1. Not 100% tested. Specified by design characterization. 


2. All AC timings for the GTL+ signals are referenced to the BCLK rising edge at 0.70 V at the processor edge fingers. А! 
СП. + signal timings (address bus, data bus, etc.) are referenced at 1.00 V at the processor edge fingers. 


Valid delay timings for these signals are specified into 500 to 1.5 V. 

A minimum of 3 clocks must be specified between two active-to-inactive transitions of TRDY#. 
RESET! can be asserted (active) asynchronously, but must be deasserted synchronously. 
Specification is for a minimum 0.40 V swing. 

Specification is for a maximum 1.0 V swing. 

After Veccore, Уссі2 and BCLK become stable. 


солото 
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Table 13. System Bus AC Specifications (CMOS Signal Сгоир)". 2, 3 


[пилы ________ма Тома | мм [Rae We | 
ВОВЕ ЕСО О | os | w | s СЕННЕН 
еп оса” sanu кегін = 


T14: 2.5 V Input Pulse Width, BCLKs HN and Inactive 
except PWRGOOD states 

T15: PWRGOOD Inactive Pulse BCLKs 
Width В 


МОТЕЗ: 
1. Not 100% tested. Specified by design characterization. 


2. АПАС timings for the CMOS signals are referenced to the BCLK rising edge at 0.7 V at the processor edge fingers. All 
CMOS signal timings (address bus, data bus, etc.) are referenced at 1.25 V at the processor edge fingers. 


3. These signals may be driven asynchronously, but must be driven synchronously in FRC mode. 

4. Valid delay timings for these signals are specified to 2.5 V +5%.. See Table З for pull-up resistor values. 
5. To ensure recognition on a specific clock, the setup and hold times with respect to BCLK must be met. 
6 
7 


INTR and NMI are only valid during APIC disable mode. LINT[1:0]# are only valid during APIC enabled mode. 
When driven inactive or after Усссове, Мсс 2 апа BCLK become stable. 


Table 14. System Bus AC Specifications (Reset Conditions) 


Parameter 


T16: Reset Configuration Signals Before deassertion of 
(A[14:5]#, BRO#, FLUSH#, RESET# 
INIT#) Setup Time 


T17: Reset Configuration Signals After clock that 
(A[14:5]#, BRO#, FLUSH#, deasserts RESET# 
INIT#) Hold Time 


T18: Reset Configuration Signals Before deassertion of 
(A20M#, IGNNE#, RESET# 
LINT[1:0]£) Setup Time 


T19: Reset Configuration Signals After assertion of 
(A20M#, IGNNE#, RESET# 1 
LINT[1:0]#) Delay Time 


T20: Reset Configuration Signals After clock that 
(A20M#, IGNNE#, deasserts RESET# 
LINT[1:0]£) Hold Time 


NOTE: 


1. Fora Reset, the clock ratio defined by these signals must be a safe value (their final or lower multiplier) within this delay 
unless PWRGOOD is being driven inactive. 
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Table 15. System Bus AC Specifications (APIC Clock and APIC I/O)1, 2 


mo | вео | | + | — | 
Геј сыры р 
Eae есеј == 
T29: PICD[1:0] Valid Delay 12.0 | om | 8 |456 | | 


NOTES: 
1. Not 10096 tested. Specified by design characterization. 


2. All AC timings for the CMOS signals are referenced to the PICCLK rising edge at 0.70 V at the processor edge fingers. All 
CMOS signal timings (address bus, data bus, etc.) are referenced at 1.25 V at the processor edge fingers. 


3. With FRC enabled PICCLK must be 1/4X BCLK and synchronized with respect to BCLK. 

4. Referenced to PICCLK Rising Edge. 

5. For open drain signals, Valid Delay is synonymous with Float Delay. 

6. Valid delay timings for these signals are specified to 2.5 V +5%. See Table 3 for recommended pull-up resistor values. 
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Table 16. System Bus AC Specifications (TAP Connection)! 
T# Parameter 


T30: TCK Frequency 


T32: TCK High Time 
T33: TCK Low Time 


T37: TDI, TMS Setup Time 
T38: TDI, TMS Hold Time 
T39: TDO Valid Delay 
T40: ТОО Float Delay 


T41: Моп-Теѕї Outputs Valid 
Delay 


NOTES: 


1. АПАС timings for the TAP signals are referenced to the ТСК rising edge at 0.70 V at the processor edge fingers. All TAP 
signal timings (address bus, data bus, etc.) are referenced at 1.25 V at the processor edge fingers. 


Not 100% tested. Specified by design characterization. 

Referenced to TCK rising edge. 

Referenced to TCK falling edge. 

Valid delay timing for this signal is specified to 2.5 V +5%. See Table 3 for pull-up resistor values. 


Non-Test Outputs and Inputs are the normal output or input signals (besides TCK, TRST#, TDI, TDO and TMS). These 
timings correspond to the response of these signals due to TAP operations. 


During Debug Port operation, use the normal specified timings rather than the TAP signal timings. 


отр о № 


N 
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BCLK at 
Slot 1 


BCLK at 
Core Logic 


Figure 6. BCLK to Core Logic Offset 


NOTES FOR FIGURE 7 THROUGH FIGURE 14 


1. Figure 7 through Figure 12 are to be used in conjunction with Table 8 through Table 16. 

2. All AC timings for the GTL+ signals are referenced to the BCLK rising edge at 0.70 V at the processor edge fingers. This 
reference is to account for trace length and capacitance on the processor substrate, allowing the processor core to 
receive the signal with a reference at 1.25 V. Timings for other components on the baseboard should use a BCLK 
reference voltage of 1.25 V. All GTL+ signal timings (address bus, data bus, etc.) are referenced at 1.00 V at the Slot 1 
connector pin. 

3. These measurements are collected at the Pentium® II processor edge fingers. 


T, = T5, T25, T34 (Rise Time) 

Tr = T6, 726, T35 (Fall Time) 

Th = ТЗ, T23, T32 (High Time) 

Т = 14, T24, T33 (Low Time) 
( 


Tp = Т1, T22, T31 (BLCK, ТСК, PICCLK Period) 


Figure 7. BCLK, TCK, PICCLK Generic Clock Wave Form 
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z 


Tx = Т7, Т11, Т29 (Valid Delay) 
Тру = Т14, T15 (Pulse Wdith) 
У = 1.0V for GTL+ signal group; 1.25V for CMOS, APIC апа TAP signal groups 


Figure 8. System Bus Valid Delay Timings 


IL LL b LR ML 


Ts = T8, T12, T27 (Setup Time) 
Th = T9, T13, T28 (Hold Time) 
V = 1.0V for GTL+ signal group; 1.25V for CMOS, APIC and TAP signal groups 


Figure 9. System Bus Setup and Hold Timings 
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PICCLK 


Lag = T21B (FRC Mode BCLK to PICCLK offset) 


Figure 10. FRC Mode BCLK to PICCLK Timing 


RESET# 


Configuration 
(A20M#, IGNNE#, 
LINT[1:0]#) 


(45) BROA, i ее m 


FLUSH£, [1:0]#) 


Tt = T9 (GTL+ Input Hold Time) 
Tu = T8 (GTL+ Input Setup Time) 
Tv = T10 (RESET# Pulse Width) 
Tw = T16 (Reset Configuration Signals (A[14:5]#, BR0#, FLUSH#, INIT#) Setup Time) 
Tx = T17 (Reset Configuration Signals (A[14:5]#, BR0#, FLUSH#, INIT#) Hold Time) 
T20 (Reset Configuration Signals (A20M#, IGNNE#, LINT[1:0]#) Hold Time) 
Ty = T19 (Reset Configuration Signals (A20M#, IGNNE#, LINT[1:0]#) Delay Time) 
( ( 


Tz = T18 (Reset Configuration Signals (A20M#, IGNNE#, LINT[1:0]#) Setup Time) 


Figure 11. System Bus Reset and Configuration Timings 


34 


intel € PENTIUM® II PROCESSOR АТ 233 MHZ, 266 MHZ, 300 MHZ, AND 333 MHZ 


вак TI АГАГА ГААГА 


Voccore? 


VREF. TT 


МСС 2 


PWRGOOD 


Ta Tb 
RESET# 


iguration — кеі 
кеме ee ПС s  — — — 3) 


Ta = T15 (PWRGOOD Inactive Pulse Width) 
Ть = T10 (RESET# Pulse Width) 
Тс = T20 (Reset Configuration Signals (A20M#, IGNNE#, LINT[1:0#]) Hold Time) 


000765b 


Figure 12. Power-On Reset and Configuration Timings 
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TDI, TMS 


Input 
Signals 


TDO 


Output 
Signals 
= 143 (All Non-Test Inputs Setup Time) 
= T44 (А! Non-Test Inputs Hold Time) 
= T40 (TDO Float Delay) 
= Т37 (TDI, TMS Setup Time) 
= Т38 (TDI, TMS Hold Time) 
= T39 (TDO Valid Delay) 
= T41 (All Non-Test Outputs Valid Delay) 
= T42 (All Non-Test Outputs Float Delay) 


Figure 13. Test Timings (TAP Connection) 


Tq = 137 (TRST# Pulse Width) 


Figure 14. Test Reset Timings 
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3.0. SYSTEM BUS SIGNAL 
SIMULATIONS 


Many scenarios have been simulated to generate a 
set of GTL+ layout guidelines which are available in 
the Pentium® ІІ Processor GTL+ Guidelines (Order 
Number 243330). Refer to the Pentium® ІІ Processor 
Developer's Manual (Order Number 243341) for the 
GTL+ buffer specification. All wave terms described 


below are simulated at the contact to the processor 
edge fingers. 


31. System Bus Clock (BCLK) 
Signal Quality Specifications 


Table 17 describes the signal quality for the System 
Bus clock (BCLK) signal. Figure 15 describes the 
signal quality wave form for the System Bus clock. 


Table 17. BCLK Signal Quality Specifications 


ТЕ Parameter 


|w Bow ПО "|| ог | у | rz 
| вакин | тла | | |у | 7 | | 


V3: Мум Absolute Voltage 
Range 


V4: Rising Edge Ringback 
V5: Falling Edge Ringback 
V6:  Tline Ledge Voltage 


= Em _ 
Undershoot 

[20 | | | v | 7 |мөшеуіше | 

[ | |o | v | 7 [Absoute Vater | 

| о | [оу | v | 7 [Attedge Moponee | 


v. Tine ваде Ока | — | | 02 | v | 7 [Pecore — _ 


NOTES: 


1. Therising and falling edge ringback voltage specified is the minimum (rising) or maximum (falling) absolute voltage the 
BCLK signal can dip back to after passing the Мн (rising) or Ми (falling) voltage limits. 


2. The BCLK at the processor edge fingers may have a dip or ledge midway on the rising or falling edge. The midpoint 


voltage level of this ledge must be within the range specified. 


3. Theledge (V13) is allowed to have peak-to-peak oscillation as specified. 


Figure 15. BCLK, TCK, PICCLK Generic Clock Wave form at the Processor Edge Fingers 
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Table 18. GTL+ Signal Groups Ringback Tolerance 


т Parameter [|] ма | | томе | wow | 
= ж ПВ ТИ а GM 
: Minimum Time at High | 08 | о | е | тег | 


NOTES: 

1. Specified for the edge rate of 0.3 — 0.8 V/ns. See Figure 16 for the generic wave form. 
2. Allvalues determined by design/characterization. 

3. Ringback УВЕЕ +250 mV is not authorized. 


0.7У СК Ref «e 


„Мап / 


МОТЕ: 
High to Low case is analogous. 


Figure 16. Low to High GTL+ Receiver Ringback Tolerance 


38 


3.2. GTL+ Signal Quality 
Specifications 


Table 18 and Figure 16 describe the GTL+ signal 
quality specifications for the Pentium || processor. 
For more information on the GTL+ interface, see the 
Pentium® ІІ Processor Developer's Manual (Order 
Number 243341). 


3.3. | Non-GTL- Signal Quality 
Specifications 


Signals driven on the Pentium И processor System 
Bus should meet signal quality specifications to 
ensure that the components read data properly and 
that incoming signals do not affect the long term 
reliability of the component. There are three signal 
quality parameters defined: Overshoot/Undershoot, 
Ringback and Settling Limit. All three signal quality 
parameters are shown in Figure 17 for non-GTL+ 
signal groups. 
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3.3.1. OVERSHOOT/UNDERSHOOT 
GUIDELINES 


Overshoot (or undershoot) is the absolute value of 
the maximum voltage above the nominal high voltage 
or below Vss. The overshoot/undershoot guideline 
limits transitions beyond Vcc or Vss due to the fast 
signal edge rates. (See Figure 17 for non-GTL+ 
Signals.) The processor can be damaged by 
repeated overshoot events on 2.5 V tolerant buffers if 
the charge is large enough (i.e., if the overshoot is 
great enough). However, excessive ringback is the 
dominant detrimental system timing effect resulting 
from overshoot/undershoot (ie. violating the 
overshoot/undershoot guideline will make satisfying 
the ringback specification difficult). The overshoot/ 
undershoot guideline is 0.8 V and assumes the 
absence of diodes on the input. These guidelines 
should be verified in simulations without the on- 
chip ESD protection diodes present because the 
diodes will begin clamping the 2.5 V tolerant signals 
beginning at approximately 1.25 V above VccconE 
and 0.5 V below Vss. If signals are not reaching the 
clamping voltage, this will not be an issue. A system 
should not rely on the diodes for overshoot/ 
undershoot protection as this will negatively affect 
the life of the components and make meeting the 
ringback specification very difficult. 
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Settling Limit 
Overshoot 


Vui B Усс; 


Rising-Edge 

Ringback Е 
Falling-Edge 
Ringback 


Settling Limit 


Undershoot 


000767b 


Figure 17. Non-GTL+ Overshoot/Undershoot and Ringback 
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3.3.2. RINGBACK SPECIFICATION 


Ringback refers to the amount of reflection seen after 
a signal has switched. The ringback specification is 
the voltage that the signal rings back to after 
achieving its maximum absolute value. (See 
Figure 18 for an illustration of ringback.) Excessive 
ringback can cause false signal detection or extend 
the propagation delay. The ringback specification 
applies to the input pin of each receiving agent. 
Violations of the signal Ringback specification are not 
allowed under any circumstances for the non-GTL+ 
signals. 


Ringback can be simulated with or without the input 
protection diodes that can be added to the input 
buffer model. However, signals that reach the 
clamping voltage should be evaluated further. See 
Table 19 for the signal ringback specifications for 
поп-СТ + signals. 


3.3.3. SETTLING LIMIT GUIDELINE 


Settling limit defines the maximum amount of ringing 
at the receiving pin that a signal must reach before its 
next transition. The amount allowed is 10 percent of 
the total signal swing (Vui- Vi o) above and below its 
final value. A signal should be within the settling limits 
of its final value, when either in its high state or low 
state, before it transitions again. 


Signals that are not within their settling limit before 
transitioning are at risk of unwanted oscillations 
which could jeopardize signal integrity. Simulations to 
verify settling limit may be done either with or without 
the input protection diodes present. Violation of the 
settling limit guideline is acceptable if simulations of 5 
to 10 successive transitions do not show the 
amplitude of the ringing increasing in the subsequent 
transitions. 


Table 19. Signal Ringback Specifications for Non-GTL+ Signals 


Maximum Ringback 
Input Signal Group Transition (with Input Diodes Present) 


Non-GTL+ Signals 
Non-GTL+ Signals 
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4.0. THERMAL SPECIFICATIONS 
AND DESIGN 
CONSIDERATIONS 


The Pentium Il processor has a thermal plate for 
heatsink attachment. The thermal plate interface is 
intended to provide for multiple types of thermal 
solutions. This chapter will provide the necessary 
data for a thermal solution to be developed. See 
Figure 18 for thermal plate location. 


4.1. Thermal Specifications 


Table 20 provides the thermal design power 
dissipation for the Pentium II processor. While the 
processor core dissipates the majority of the thermal 
power, the thermal power dissipated by the L2 cache 
also impacts the thermal plate power specification 
and the overall processor power specification. 
Systems should design for the highest possible 


Right Latch 


thermal power, even if a processor with a lower 
thermal dissipation is planned. The thermal plate is 
the attach location for all thermal solutions. The 
maximum allowed thermal plate temperature is 
specified in Table 6. A thermal solution should be 
designed to ensure the temperature of the thermal 
plate never exceeds these specifications. 


The processor power is a result of heat dissipated 
through the thermal plate and other paths. The heat 
dissipation is a combination of heat from both the 
processor core and L2 cache. The overall system 
thermal design must comprehend the processor 
power. The combination of the processor core and 
the L2 cache dissipating heat through the thermal 
plate is the thermal plate power. The heatsink should 
be designed to dissipate the thermal plate power. 
See Table 20 for Pentium Il processor thermal design 
specifications. 


Left Latch 


Thermal Plate 


000921 


Figure 18. Processor S.E.C. Cartridge Thermal Plate 
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Table 20. Pentium® | Processor Thermal Design Specification! 


Мах ТРГАТЕ 
(°C) 


Min Tcover 
(°C) 


Max Tcover 
(°C) 


Processor 
Core L2 Cache | Processor 
Frequency Size Power2 
(MHz) (КВ) 
МОТЕЗ: 
1. These values are specified at nominal Vcccore for the processor соге and nominal Үссі (3.3 V) for the L2 cache. 
2. Processor power is 100% of processor core and 100% L2 cache power. 
3. Thermal plate power is 100% of the processor core power and a percentage of the L2 cache power. 
4. This specification applies to CPU ID 63x. 
5. This specification applies to CPU ID 65x. 


4.2. Pentium® ІІ Processor Thermal 
Analysis 


4.2.1. THERMAL SOLUTION 
PERFORMANCE 


All processor thermal solutions should attach to the 
thermal plate. 


The thermal solution must adequately control the 
thermal plate and cover temperatures below the 
maximum and above the minimum specified in 
Table 20. The performance of any thermal solution is 
defined as the thermal resistance between the 
thermal plate and the ambient air around the 
processor (thermal plate to ambient). The lower the 
thermal resistance between the thermal plate and the 
ambient air, the more efficient the thermal solution is. 
The required @thermal plate to ambient is dependent upon 
the maximum allowed thermal plate temperature 
(TPLATE), the ambient temperature (Пал) and the 
thermal plate power (Рр ATE). 


Othermal plate to ambient = 
(TPLATE - TLA) / PPLATE 


The maximum Тррате and the thermal plate power 
are listed in Table 20. Ti A is a function of the system 
design. Table 21 provides the resultant thermal 


solution performance for а 266 MHz Pentium Il 
processor at different ambient air temperatures 
around the processor. 


Table 21. Example Thermal Solution 

Performance for 266 MHz Pentium® ll 

Processor at Thermal Plate Power of 
37.0 Watts 


Local Ambient 
Temperature (Тіл) 


1.08 


- 


The Othermal plate to ambient Value is made up of two 
primary components: the thermal resistance between 
the thermal plate and heatsink (thermal plate to heatsink) 
and the thermal resistance between the heatsink and 
the ambient air around the processor (heatsink to ап). 
A critical but controllable factor to decrease the 
resultant value of thermal plate to heatsink 15 
management of the thermal interface between the 
thermal plate and heatsink. Thermal interfaces are 
addressed іп AP-586, Pentium® || Processor 
Thermal Design Guidelines (Order Number 243333). 
The other controllable factor (Oneatsink to air) iS 
resultant in the design of the heatsink and airflow 
around the heatsink. Heatsink design constraints are 
also provided in AP-586, Pentium® I| Processor 
Thermal Design Guidelines (Order Number 243333). 
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4.2.2. MEASUREMENTS FOR THERMAL 
SPECIFICATIONS 


4.2.2.1. Thermal Plate Temperature 


Measurement 


To ensure functional апа reliable Pentium Il 
processor operation, the thermal plate temperature 
(TPLATE) must be maintained at or below the 
maximum Трілте temperature specified in Table 20. 
Figure 19 shows the location Юг  TPiATE 
measurement. 


Special care is required when measuring TpLate to 
ensure an accurate temperature measurement. 
Thermocouples are used to measure Tpi ATE. Before 
taking апу temperature measurements, the 
thermocouples must be calibrated. When measuring 
the temperature of a surface, errors can be 
introduced in the measurement if not handled 
properly. The measurement errors can be due to a 
poor thermal contact between the thermocouple 
junction and the surface of the thermal plate, 


a 2.673 > 
Measure from edge of thermal plate. 


М Approx. location for — —p- 
recommended 
heatsink attachment. 
| 


conduction through thermocouple leads, heat loss by 
radiation and convection, or by contact between the 
thermocouple cement and the heatsink base. To 
minimize these errors, the following approach is 
recommended: 


e Use 36 gauge or finer diameter K, T, or J type 
thermocouples. Intel’s laboratory testing was 
done using a thermocouple made by Отеда* 
(part number: 5TC-TTK-36-36). 


e Attach the thermocouple bead or junction to the 
top surface of the thermal plate at the location 
specified in Figure 19 using high thermal 
conductivity cements. 


e The thermocouple should be attached at a 0° 
angle if no heatsink is attached to the thermal 
plate. If a heatsink is attached to the thermal 
plate but the heatsink does not cover the location 
specified for ТылтЕ measurement, the 
thermocouple should be attached at a 0° angle 
(refer to Figure 20). 


Cover 


Measure Ты ATE 
atthis point. 


Recommended location of 
thermal grease application. 


All dimensions in inches. 


Processor 
Core 


Substrate 


Figure 19. Processor Thermal Plate Temperature Measurement Location 
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ШШ ал ошл 


000899 


Figure 20. Technique for Measuring TpLate with 0° Angle Attachment 


Figure 21. Technique for Measuring ТрьдтЕ with 90° Angle Attachment 


e The thermocouple should be attached at а 90? 
angle if a heatsink is attached to the thermal 
plate and the heatsink covers the location 
specified for Ты Ате measurement (refer to 
Figure 21). 


• Тһе hole size through the heatsink base to route 
the thermocouple wires out should be smaller 
than 0.150" in diameter. 


e Make sure there is no contact between the 
thermocouple cement and heatsink base. This 
contact will affect the thermocouple reading. 


4.2.2.2. Cover Temperature Measurement 
The maximum and minimum S.E.C. cartridge cover 
temperature (Tcover) for the Pentium II processor is 
specified in Table 20. This temperature specification 
is meant to ensure correct and reliable operation of 
the processor. Figure 22 illustrates the hottest points 
on the S.E.C. cartridge cover. Tcover thermal 
measurements should be made at these points. 


4.3. Thermal Solution Attach 
Methods 


The design of the thermal plate is intended to support 
two different attach methods — heatsink clips and 
Rivscrews*. Figure 41 shows the thermal plate and 
the locations of the attach features. Only one attach 
method should be used for any thermal solution. 


4.3.1. HEATSINK CLIP ATTACH 


Figure 23 and Figure24 illustrate example clip 
designs to support a low profile and a full height 
heatsink, respectively. The clips attach the heatsink 
by engaging with the underside of the thermal plate. 
The clearance of the thermal plate to the internal 
processor substrate is a minimum 0.124" (illustrated 
in Figure 23 and Figure 24). The clips should be 
designed such that they will engage within this 
Space, and also not damage the substrate upon 
insertion or removal. Finally, the clips should be able 
to retain the heatsink onto the thermal plate through a 
System level mechanical shock and vibration test. 
The clips should also apply a high enough force to 
spread the interface material for the spot size 
selected. 
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Edge near Slot 1 connector 


Figure 22. Guideline Locations for Cover Temperature (Tcover) Thermocouple Placement 


Thermal Plate 
0.124 Min Gap 


со 
Spring Clip 
О 


[ 


[ 


ср 


[ 


= 


Processor Core ша 
Processor Substrate ЕЛА 


Cover 


All dimensions in inches. 
000877a 


Figure 23. Processor with an Example Low Profile Heatsink Attached using Spring Clips 
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Thermal Plate 
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0.124 Min Gap —+ 


Spring Clip 


All dimensions in inches. 


Processor Core 


Processor Substrate 


Cover 


Figure 24. Processor with an Example Full Height Heatsink Attached using Spring Clips 


4.3.2. RIVSCREW* ATTACH 


The Rivscrew attach mechanism uses a specialized 
rivet that is inserted through a hole in the heatsink 
into the thermal plate. Upon insertion, a threaded 
fastener is formed that can be removed if necessary. 
For Rivscrew attachment, the minimum gap between 
the thermal plate and the processor substrate is 


0.139". For use of the Advel Rivscrew (part number 
1712-3510), the heatsink base thickness must be 
0.140 +0.010". See Figure 25, Figure 26 and 
Figure 27 for details of heatsink requirements for use 
with Rivscrews. 


For other heatsink base thickness, contact Advel for 
other Rivscrew parts that would be required. 
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0.064 

3.0 (Including Tolerance) 
Maximum Total 
Heatsink Depth | 


' | 


| ¢—— 0.305 gap in fins to allow for 
clearance of nose, Rivscrew* 
0.140 +0.010 and mandrel (Minimum) 
Recommended Heatsink 
Base Thickness 


All dimensions in inches. 
000901 


Figure 25. Heatsink Recommendations and Guidelines for Use with Rivscrews* 
Mandrel 
Rivscrew* 


Heatsink Base 0.140 +0.010 Heatsink Base (Recommended) 


Thermal Plate 0.144 +0.005 


0.139 Min. | Thermal Grease 


Processor Substrate 


All dimensions in inches. 


Figure 26. Heatsink Rivscrew* and Thermal Plate Recommendations and Guidelines 
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Hole is 4 x 0.150 +0.005 


/ 


© 


4-- 0.305 
Heatsink 


All dimensions in inches. 


Figure 27. General Rivscrew* Heatsink Mechanical Recommendations 
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NOTES: 

1. HEATSINK ATTACH CLIP PERMESABLE ZONE -6 PL (FARSIDE) 

2. HEATSINK ATTACH RNSCREW« PERMBSABLE ZONE —6 PL (FARSIDE) 
ALL DIMENSIONS IN INCHES. 


+  RNSCREN БА REGISTERED TRADEMARK OF AVDEL GROUP COMPANIES, 
Ж 08 мх 


CUP ATTACH ZONE 


X 15 MAK 
RIVSCREW ATTACH ZONE 


0.124 +001 -.002 6 PL 


365 МХ 
ENDS FULL РАФМ = .0625 
6PL 


Figure 28. Heatsink Attachment Mechanism Design Space 
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5.0. $.Е.С. CARTRIDGE 
MECHANICAL SPECIFICATIONS 


The Pentium || processor uses S.E.C. cartridge 
technology. The S.E.C. cartridge contains the 
processor core, L2 cache and other passive 
components. The S.E.C. cartridge connects to the 
motherboard through an edge connector. Mechanical 
specifications for the processor are given in this 
section. See Section 1.1.1. for а complete 
terminology listing. 


Figure 29 shows the thermal plate side view and the 
cover side view of the processor. Figure 30 shows 
the S.E.C. cartridge dimensions. Figure 38 through 
Figure 40 provide details of the S.E.C. cartridge 
substrate edge finger contacts. The processor edge 
connector defined in this document is referred to as 
"Slot 1". 
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Table 23 through Table 26 provide the processor 
edge fingers and Slot 1 connector signal definitions 
for the Pentium II processor. The signal locations on 
the Slot 1 edge connector are to be used for signal 
routing, simulation and component placement on the 
motherboard. 


5.1.  S.E.C. Cartridge Materials 
Information 


The S.E.C. cartridge is comprised of multiple pieces 
to make the complete assembly. This section will 
provide information relevant to the use and 
acceptance of the package. The complete S.E.C. 
cartridge assembly weighs approximately 150 grams. 
See Table Table 22 for further piece part information. 


Table 22. S.E.C. Cartridge Materials 


S.E.C. Cartridge Piece Piece Material 


Maximum Piece Weight (Grams) 


Thermal Plate Aluminum 6063-T6 67.0 
Latch Arms GE Lexan 940, 30% glass filled 


Less than 2.0 per latch arm 


Table 23. S.E.C. Cartridge Dimensions 


Symbol 


— p 


A S.E.C. Cartridge Length 5.495 5.515 


Thermal Plate Length 5.324 5.354 
E Thermal Plate Height 1.917 1.927 


1. This table applies to the dimensions noted in Figure 30 through Figure 35. 


NOTE: 
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NOTES FOR FIGURE 29 THROUGH FIGURE 40 
Unless otherwise specified, the following drawings are dimensioned in inches. All dimensions provided with tolerances are 
guaranteed to be met for all normal production product. 


Figures and drawings labeled as “Reference Dimensions” are provided for informational purposes. Reference Dimensions are 
extracted from the mechanical design database and are nominal dimensions with no tolerance information applied. Reference 
Dimensions are NOT checked as part of the processor manufacturing. 


Drawings are not to scale. 


Left Latch == 


Right Latch 


Left Latch 


Thermal Plate 


Right Latch 


Figure 29. S.E.C. Cartridge — Thermal Plate and Cover Side Views 
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Right Latch 


Cover Side View 


Left Latch 


000894b 


Figure 30. S.E.C. Cartridge Overall Cartridge Dimensions 
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3.805 +0.020 


= 


2X 0.127 


These dimensions are from 
the bottom of the substrate 2X 0.265 +0.005 
edge fingers 


NOTE: 
1. Зее Figure 34 for details. 


Figure 31. S.E.C Cartridge Thermal Plate Side Dimensions 
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See Detail A 


+0.001 
—0.002 


8Х В 0.0625 +0.002 


2.110 +0.008 


6Х 0.124 


4X 0.365_,| 
+0.005 


- 


0.978 +0.008 
0.500 +0.008 
0.250 +0.008 
0.375 +0.008 


МОТЕ: 
1. Зее Figure 35 for details. 


Figure 32. S.E.C. Cartridge Thermal Plate and Side View Dimensions 
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О 


(5: 


МОТЕ: 
All dimensions without tolerance information are considered reference dimensions only. 


Figure 33. S.E.C. Cartridge Thermal Plate Flatness Dimensions 
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1 


0.084 


Detail A Detail B 
(Bottom Side View) 


И k- 0.120 Min. 


Detail D 
Detail C Detail E 


NOTE: 
All dimensions without tolerance information are considered reference dimensions only. 


Figure 34. S.E.C. Cartridge Latch Details 
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“ах 0.238 +0.010 


2Х 0.103 + 0.005 2Х 0.174 +0.005 


2Х 0.058 — |«2Х 0.136 „ 
+0.005 +0.005 


“ 2X 0.253 40.010 


Figure 35. S.E.C. Cartridge Latch Arm, Thermal Plate Lug, and Cover Lug Dimensions 
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2-D Matrix Mark 


1СОМР 2.0 index=YYY ТА 
intel. pentium qr SZNNN/XYZ ORDER CODE |: 
XXXXXXXX-NNNN 


| НЕ 
pentium JJ Dynamic Mark Area 


pentium Jp “Won 


ја О 94 96 © 


000911a 


Figure 36. S.E.C. Cartridge Mark Locations 


Table 24. Description Table for Processor Markings 


И ПО ОИ 


И ПО 
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мел шоцоа 
V 


0100-4044 


ОТО РРЕ 5 
SLOOF Ero 6 SLOOF е9е г 


зтеа јешлоц | — 


000870d 


Figure 37. S.E.C. Cartridge Bottom Side View 
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Thermal Plate 


y^ Cover 


— Pin A121 


70° 


Substrate ` Ж See Detail А +0.007 
MD in Next Figure (С 9962 0,005 


2.835 1.850 > AZ 


«*— — 2.992 +0.008 2.008 +0.008 ——>} 


NOTE: 
All dimensions without tolerance information are considered reference dimensions only. 


Figure 38. S.E.C. Cartridge Substrate Dimensions 


Substrate 


Pin B121 


NOTE: 


Cover not completely shown to allow for substrate details to be shown. 


This drawing shows the pin details of the cover side of the S.E.C. cartridge. 
000858c 


Figure 39. S.E.C. Cartridge Substrate Dimensions, Cover Side View 
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(0.010) 


0.356 0.008 
Min. 


0.138 Min. | } 0.146 Мах. 


i i 


d | "У | 1.0.074 +0.002 E 0.045 
0.037 —| је 


121 X 0.016 40.002 
> мм $ 1.201.008191 2 [W Q 
le 121 X 0.043 +0.002 Ф 1.05 1.002 © | Pad to Pad 


 /.20/.008]/O/ z [w Q 
Ф |.05 |.002 Pad to Pad 


NOTE: 
All dimensions without tolerance information are considered reference dimensions only. 


Figure 40. Substrate — S.E.C. Cartridge Substrate Detail A 
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5.2. | Processor Edge Finger Signal Listing 


Table 25 is the processor substrate edge finger listing in order by pin number. 


Table 25. Signal Listing in Order by Pin Number 


[© | өше | эшнвиыт» | RE | амин | заливите | 
ны bs [тое [мови | 
һы лоқы” [® [сут СО 

Т Ws aw me НИ 

Т 

анемий |н ение не [ore [туы [озш | 

mee | 
СТЕУ 


GTL+ ИО 


Reserved for Future Use 
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Table 25. Signal Listing in Order by Pin Number (Cont’d) 


i кешт | ——wrr 
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Table 25. Signal Listing in Order by Pin Number (Cont'd) 


ЫЕ = EH 
[ass [Das] | D#[31] GTL+ I/O сто (вәз |усс совЕ | МСС_СОВЕ Ргосеззог Соге | Processor Core Мосо | 
bw [mo — |w — ГЕ! mee — 
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Table 25. Signal Listing in Order by Pin Number (Cont’d) 


[© | өше | ——nD 
[r3 


A106 jano ју B106 | оски GTL+ I/O 
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Table 25. Signal Listing in Order by Pin Number (Cont’d) 


Я Pace 
A1 |А107 | СЕИ ЮП ИЕШЕ Ще) |8107 | |овоуж | со | Це) 
enm [emo — | 
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Table 26 is the processor substrate edge connector listing in order by pin name. 


Table 26. Signal Listing in Order by Signal Name 


EE d Ede cm 
ко с сас слани СЛ == 
bs ma О jam моно [сю — — — 
bw [мы со fore ма — [ene — — — 
ee wm [шю ewe [шю 
bm [wm [oo — јав |Ams 
e [жи — one |е С. 
еј mo ПІЛІ” 
sees — jene — јав [ак 
bs [wes јако [er [sens 
э [wen [сею fre [omm 
Arm emo em es 
me [em — enne — — er [ees 
ew [wem [сею [лз [юм 
ЛЕГІ [сю — [see [orm 


> 
= 
~ | © 


о 
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Table 26. Signal Listing in Order by Signal Name (Cont’d) 


CEC 


co 
es m | 
bm [we — 
be [ww — 
[CNN 


со ______| ще; 


mus — — ere ti 
стао — e [pe — | 
mue eem — 
mmo — eee — 1 
шю са e — 1 


стао Дао m — | 
тыю [se ea — | 


стао — ГИГИЕ 
стао — we m — | 
uuo — ГИГИЕ 
uno — ИГИ 


loz) опао ще; 


GTL+ ИО 


D4[12] GTL« I/O A045 | D#[39] GTL+ О 


GTL+ ИО 
GTL+ ИО 


D#[15] GTL+ ИО A043 | D#[42] GTL+ ИО 


0822) GTL+ I/O A040 | D#[49] GTL+ ШО 


GTL+ ИО 


D#[24] сп I/O A041 | D#[51] GTL+ I/O 
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Table 26. Signal Listing in Order by Signal Name (Cont'd) 


A105 | DEFER# GTL+ Input 


А25 |DEP#[0] 


B107 [опон 


А7 FERR# 


B2 FLUSH# 


B76 |FRCERR GTL+ ИО 
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Table 26. Signal Listing in Order by Signal Name (Cont'd) 


Др ренин 
De [ewer [мшш fonja [о — — — 
за [prove [eno | БТИ О 
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Table 26. Signal Listing in Order by Signal Name (Cont'd) 


ry ss rpP 
bw [veo ЕЕ је [уот СЕ 
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6.0. BOXED PROCESSOR 
SPECIFICATIONS 


6.1. Introduction 


The Pentium II processor is also offered as an Intel 
Boxed processor. Intel Boxed processors are 
intended for system integrators who build systems 
from motherboards and standard components. The 
Boxed Pentium II processor will be supplied with an 
attached fan/heatsink. This chapter documents 
motherboard and system requirements for the 
fan/heatsink that will be supplied with the Boxed 
Pentium || processor. This chapter is particularly 


intel € PENTIUM® II PROCESSOR АТ 233 MHZ, 266 MHZ, 300 MHZ, AND 333 MHZ 


important for OEMs that manufacture motherboards 
for system integrators. Unless otherwise noted, all 
figures in this chapter are dimensioned in inches. 
Figure 43 shows a mechanical representation of the 
Boxed Pentium Il processor in а retention 
mechanism. 


NOTE 


The airflow of the fan/heatsink is into the 
center and out of the sides of the fan/heatsink. 
The large arrows in Figure 41 denote the 
direction of airflow. 


Boxed Processor Heatsink Support Mechanism 


Fan Power Connector 


Motherboard 


Processor Shroud Covering 


Heatsink Fins 


Retention 
Mechanism 


Heatsink Support Mechanism 


Figure 41. Conceptual Boxed Pentium? Il Processor in Retention Mechanism 
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6.2. Mechanical Specifications 


This section documents the ^ mechanical 6.2.1. BOXED PROCESSOR FAN/HEATSINK 


specifications of the Boxed Pentium Il processor DIMENSIONS 


fan/heatsink. 
an/neatsin The Boxed processor will be shipped with an 


attached fan/heatsink. Clearance is required around 
the fan/heat sink to ensure unimpeded air flow for 
proper cooling. The space requirements and 
dimensions for the Boxed Processor with integrated 
fan/heatsink are shown in Figure 42 (Side View), 
Figure 43 (Front View), and Figure 44 (Top View). All 
dimensions are in inches. 


. ... Fan Heatsink 


S.E.C. Cartridge Cover ^ ^ 


Slot 1 Connector ERN | 


000890a 


Figure 42. Side View Space Requirements for the Boxed Processor 
(fan heatsink supports not shown) 
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Power Cable == 4.90 Мах (D) 


Connector 3 


\ 


000891а 


Figure 43. Front View Space Requirements for the Boxed Processor 


Measure ambient temperature 


0.40 Min Air Space (E) Ж 0.3” above center of fan inlet 
m (both ends) 
e 


Air Space 


0.20 Min 
Air space 


(F) 


Figure 44. Top View Space Requirements for the Boxed Processor 


Table 27. Boxed Processor Fan/Heatsink Spatial Dimensions 
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6.2.2. BOXED PROCESSOR FAN/HEATSINK 
WEIGHT 


The Boxed processor fan/heatsink will not weigh 
more than 225 grames. See Section 4.0 and Section 
5.0 for details on the processor weight and heatsink 
requirements. 


6.2.3. BOXED PROCESSOR RETENTION 
MECHANISM AND FAN/HEATSINK 
SUPPORT 


The Boxed processor requires a processor retention 
mechanism as described in AP-588, Mechanical and 
Assembly Technology for  S.E.C. Cartridge 
Processors (Order Number 243333) to secure the 
processor in Slot 1. The Boxed processor will not 
ship with a retention mechanism. Motherboards 
designed for use by system integrators should 
include a retention mechanism and appropriate 
installation instructions. 


The Boxed processor will ship with its own fan 
heatsink support. The support differs from supports 
for passive heatsinks. The Boxed processor 
fan/heatsink support requires heatsink support holes 
in the motherboard. Location and size of these holes 
are give in Figure 45. 


Any motherboard components placed in the area 
beneath the fan/heatsink supports must recognize 
the clearance (H) give in Table 28 below. Component 
height restrictions for passive heatsink support 
designs, as described in AP-588, Mechanical and 
Assembly Technology for  S.E.C. Cartridge 
Processors (Order Number 243333), still apply. 


Motherboards designed for use Бу system 
integrators should not have objects installed in the 
heatsink support holes. Otherwise, removal 
instructions for objects pre-installed in the heatsink 
support holes should be included in the motherboard 


documentation. 


Table 28. Boxed Processor Fan/Heatsink Support Dimensions!: 2 


k'u aa 

Label Dimensions (Inches) Typ 

[ G RMexksppnhig [м [| 

— H Fan/Heatsink support clearance above matherboars — | — {| oso | | 
FamHessnksupotsandofdamee | | ozs | оз | 


Fan/Heatsink support front edge to heatsink support hole NEN 0.240 E 
center 


L Fan/Heatsink support standoff protrusion beneath 
motherboard 


[м [smomobeweenneasnesgoonpss | аон | 
[ P [баны | | ово | “| 
[a | ратне support inner edge to heatsink suppor roe | — | 0400 | — | 


NOTES: 
1. This table applies to the dimensions noted in Figure 45 through Figure 47. 


2. All dimensions аге in inches. Unless otherwise specified, all x.xxx dimension tolerance is +0.005 inches. All x.xx dimension 
tolerance is +0.01 inches. 
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Slot 1 Connector ЕЕ” 


0.156 Thru 


Recommendations: 

2X 0.300 dia. trace keepout 
--all external layers 
0.250 dia. trace keepout 
--all internal layers 


сый 
20 
0.187 Thru ! 


r 


All dimensions in inches. 


Figure 45. Heatsink Support Hole Locations and Sizes 
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0.275 DIA (J) 
(0.300 MAX) 


тй! i 


-- 


L L 0.060 (L) 
0.240 (к) — 1.769 


Figure 46. Side View Space Requirements for Boxed Processor Fan/Heatsink Supports 
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Figure 47. Top View Space Requirements for Boxed Processor Fan/Heatsink Supports 


6.3. Boxed Processor 
Requirements 


6.3.1. FAN/HEATSINK POWER SUPPLY 


The Boxed processor’s fan/heatsink requires а +12 V 
power supply. A fan power cable will be shipped with 
the Boxed processor to draw power from a power 
header on the motherboard. The power cable 
connector and pinout are shown іп Figure 48. 
Motherboards must provide a matched power header 
to support the Boxed processor. Table 29 contains 
specifications for the input and output signals at the 
fan/heatsink connector. The cable length will be 7.0 
inches (+0.25"). The fan/heatsink outputs a SENSE 
signal, which is an open-collector output, that pulses 
at a rate of two pulses per fan revolution. A 


motherboard pull-up resistor provides Мон to match 
the motherboard-mounted fan speed monitor 
requirements, if applicable. Use of the SENSE signal 
is optional. If the SENSE signal is not used, pin 3 of 
the connector should be tied to GND. 


The power header on the baseboard must be 
positioned to allow the fan/heatsink power cable to 
reach it. The power header identification and location 
should be documented т the motherboard 
documentation or on the motherboard. Figure 49 
shows the recommended location of the fan power 
connector relative to the Slot 1 connector. The 
motherboard power header should be positioned 
within 4.75 inches (lateral) of the fan power 
connector. 
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Straight square pin, 3-pin terminal housing with 
polarizing ribs and friction locking ramp. 


0.100" pin pitch, 0.025" square pin width. 
Waldom*/Molex* P/N 22-01-3037 or equivalent. 


Match with straight pin, friction lock header on motherboard 
Waldom/Molex P/N 22-23-2031, AMP* P/N 640456-3, 
or equivalent. 


Figure 48. Boxed Processor Fan/Heatsink Power Cable Connector Description 


Table 29. Fan/Heatsink Power and Signal Specifications 


SENSE: SENSE frequency (motherboard should pull this 
pin up to appropriate Vcc with resistor) 
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Slot 1 Connector 
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Motherboard fan power header should be 
positioned within 4.75 inches of fan power 
connector (lateral distance) 


Fan power connector location 
T d (1.56 inches above motherboard) 


г 24.75 inches 


Figure 49. Recommended Motherboard Power Header Placement Relative 
to Fan Power Connector and Slot 1 


6.4. Thermal Specifications 


This section describes the cooling requirements of 
the fan/heatsink solution utilized by the Boxed 
processor. 


6.4.1. BOXED PROCESSOR COOLING 
REQUIREMENTS 


The Boxed processor will be cooled with a 
fan/heatsink. The Boxed processor fan/heatsink will 


keep the thermal plate temperature, Трідте, within 
the specifications (see Table 20), provided airflow 
through the fan/heatsink is unimpeded and the air 
temperature entering the fan is below 45 ?C (see 
Figure 43 for measurement location). 


Airspace is required around the fan to ensure that the 
airflow through the fan/heatsink is not blocked. 
Blocking the airflow to the fan/heatsink reduces the 
cooling efficiency and decreases fan life. Figure 44 
illustrates an acceptable airspace clearance for the 
fan/heatsink. 
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7.0. ADVANCED FEATURES 


Some nonessential information regarding the 
Pentium II processor is considered Intel confidential 
and proprietary and is not documented іп this 
publication. This information is available with the 
appropriate nondisclosure agreements іп place. 
Please contact Intel Corporation for details. 


This information is specifically targeted at software 
developers and chipset manufacturers who develop 
the following types of low-level software and 
chipsets: 


е operating system kernels 

e virtual memory managers 

e BIOS and processor test software 
е performance monitoring tools 

e bus cycle information 
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For software developers designing other categories 
of software, this information does not apply. All of the 
required program development details are provided in 
the Intel Architecture Software Developer's Manual: 
Volume 2, Instruction Set Reference (Order Number 
243191), which is publicly available from the Intel 
Corporation Literature Center. To obtain this 
document, contact the Intel Corporation Literature 
Center at: 


Intel Corporation Literature Center 
P.O. Box 7641 
Mt. Prospect, IL 60056-7641 


or call 1-800-879-4683 and reference 
Order Number 243191 
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APPENDIX А 


This appendix provides an alphabetical listing of all 
Pentium Il processor signals. The tables at the end of 
this appendix summarize the signals by direction: 
output, input, and I/O. 


A.1 ALPHABETICAL SIGNALS 
REFERENCE 


АЛА A[35:0]# (ИО) 


The A[35:3]# (Address) signals define а 236-byte 
physical memory address space. When ADS# is 
active, these pins transmit the address of a 
transaction; when ADS# is inactive, these pins 
transmit transaction type information. These signals 
must connect the appropriate pins of all agents on 
the Pentium | processor System Bus. The A[35:24]# 
signals are parity-protected by the AP1# parity 
signal, and the A[23:3]# signals are parity-protected 
by the APO# parity signal. 


On the active-to-inactive transition of RESET#, the 
processors sample the A[35:3]# pins to determine 
their power-on configuration. See the Pentium® II 
Processor Developers Manual (Order Number 
243341) for details. 


A.1.2 A20M# (I) 


If the A20M# (Address-20 Mask) input signal is 
asserted, the Pentium Il processor masks physical 
address bit 20 (A20#) before looking up a line in any 
internal cache and before driving а read/write 
transaction on the bus. Asserting А20М# emulates 
the 8086 processor’s address wrap-around at the 
1-Mbyte boundary. Assertion of A20M# is only 
supported in real mode. 


A20M# is an asynchronous signal. However, to 
ensure recognition of this signal following an /О write 
instruction, it must be valid along with the TRDY# 
assertion of the corresponding l/O Write bus 
transaction. 


During active RESET#, each processor begins 
sampling the A20M#, IGNNE# , and LINT[1:0] values 
to determine the ratio of core-clock frequency to bus- 
clock frequency. (See Table 1.) On the active-to- 
inactive transition of RESET#, each processor 
latches these signals and freezes the frequency ratio 
internally. System logic must then release these 
signals for normal operation; see Figure 6 for an 
example implementation of this logic. 


A.1.3 ADS# (I/O) 


The ADS# (Address Strobe) signal is asserted to 
indicate the validity of the transaction address on the 
A[35:3]# pins. All bus agents observe the ADS# 
activation to begin parity checking, protocol 
checking, address decode, internal snoop, or 
deferred reply ID match operations associated with 
the new transaction. This signal must connect the 
appropriate pins on all Pentium ІІ processor System 
Bus agents. 


АЛА АЕВВҒ (I/O) 


The AERR# (Address Parity Error) signal is 
observed and driven by all Pentium || processor 
System Bus agents, and if used, must connect the 
appropriate pins on all Pentium ІІ processor System 
Bus agents. AERR# observation 16 optionally 
enabled during power-on configuration; if enabled, a 
valid assertion of AERR# aborts the current 
transaction. 


If AERR# observation is disabled during power-on 
configuration, a central agent may handle an 
assertion of AERR# as appropriate to the Machine 
Check Architecture (MCA) of the system. 


A.1.5 AP[1:0]# (I/O) 
The AP[1:0]# (Address Parity) signals are driven by 


the request initiator along with ADS#, A[35:3]#, 
REQ[4:0]#, and RP#. AP1# covers A[35:24]#, and 
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APO# covers A[23:3]#. A correct parity signal is high 
if an even number of covered signals are low and low 
if an odd number of covered signals are low. This 
allows parity to be high when all the covered signals 
are high. АР[1:0]# should connect the appropriate 
pins of all Pentium | processor System Bus agents. 


A.1.6 BCLK (I) 


The BCLK (Bus Clock) signal determines the bus 
frequency. All Pentium 1 processor System Bus 
agents must receive this signal to drive their outputs 
and latch their inputs on the BCLK rising edge. 


All external timing parameters are specified with 
respect to the BCLK signal. 


АЛ7 ВЕВВҒ (I/O) 


Тһе BERR# (Bus Error) signal is asserted to indicate 
an unrecoverable error without a bus protocol 
violation. It may be driven by all Pentium II processor 
System Bus agents, and must connect the 
appropriate pins of all such agents, if used. However, 
Pentium II processors do not observe assertions of 
the BERR# signal. 


BERR# assertion conditions are configurable at a 
system level. Assertion options are defined by the 
following options: 


е Enabled or disabled. 


е  Asserted optionally for internal errors along with 
IERR#. 


е  Asserted optionally by the request initiator of a 
bus transaction after it observes an error. 


е > Аззепед by any bus agent when it observes ап 
error in a bus transaction. 


A.1.8 BINIT# (ИО) 


The BINIT# (Виз Initialization) signal may be 
observed and driven by all Pentium Il processor 
System Bus agents, and if used must connect the 
appropriate pins of all such agents. If the BINIT# 
driver is enabled during power on configuration, 
BINIT# is asserted to signal any bus condition that 
prevents reliable future information. 
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№ BINIT# observation is enabled during power-on 
configuration, and BINIT# is sampled asserted, all 
bus state machines are reset and any data which 
was in transit is lost. All agents reset their rotating ID 
for bus arbitration to the state after reset, and internal 
count information is lost. The L1 and L2 caches are 
not affected. 


№ BINIT# observation is disabled during power-on 
configuration, a central agent may handle an 
assertion of BINIT# as appropriate to the Machine 
Check Architecture (MCA) of the system. 


A.1.9 BNR# (ИО) 


The BNR# (Block Next Request) signal is used to 
assert a bus stall by any bus agent who is unable to 
accept new bus transactions. During a bus stall, the 
current bus owner cannot issue any new 
transactions. 


Since multiple agents might need to request a bus 
stall at the same time, BNR# is a wire-OR signal 
which must connect the appropriate pins of all 
Pentium Il processor System Bus agents. In order to 
avoid wire-OR glitches associated with simultaneous 
edge transitions driven by multiple drivers, BNR# is 
activated on specific clock edges and sampled on 
specific clock edges. 


A.1.10 BP[3:2]# (I/O) 
The BP[3:2]# (Breakpoint) signals are outputs from 
the processor that indicate the status of breakpoints. 


A.1.11 BPN[1:0]£ (МО) 

The ВРМИ:0]# (Breakpoint Monitor) signals are 
breakpoint and performance monitor signals. They 
are outputs from the processor which indicate the 
status of breakpoints and programmable counters 
used for monitoring processor performance. 


A.1.12 BPRI# (І) 

The BPRI# (Bus Priority Request) signal is used to 
arbitrate for ownership of the Pentium Il processor 
System Bus. It must connect the appropriate pins of 
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а! Pentium П processor System Виз agents. 
Observing BPRI# active (as asserted by the priority 
agent) causes all other agents to stop issuing new 
requests, unless such requests are part of an 
ongoing locked operation. The priority agent keeps 
BPRI# asserted until all of its requests are 
completed, then releases the bus by deasserting 
BPRI#. 


АЛ.13 ВАО (I/O), BR1# (I) 


The BRO# and BR1# (Bus Request) pins drive the 
BREQ[1:0]# signals in the system. The BREQ[1:0]# 
signals are interconnected in a rotating manner to 
individual processor pins. Table 30 gives the rotating 
interconnect between the processor and bus signals. 


Table 30. BRO# (I/O) and BR1# Signals 
Rotating Interconnect 


Agent 0 Pins | Agent 1 Pins 
BRO# BR1# 


Bus Signal 
BREQ0# 
BREQ1# 


BR1# BR0# 


During power-up configuration, the central agent 
must assert the BRO# bus signal. All symmetric 
agents sample their BR[1:0]£ pins оп active-to- 
inactive transition of RESET#. The pin on which the 
agent samples an active level determines its agent 
ID. All agents then configure their pins to match the 
appropriate bus signal protocol, as shown in 
Table 31. 


Table 31. BR[1:0]# Signal Agent IDs 
Pin Sampled Active т ВЕЗЕТ Agent ID 


BRi# 


— 


A.1.14 BSEL£ (ИО) 

The BSEL# (Bus Select) signal is used for future 
Slot 1 processors and motherboards. This signal 
must be tied to GND for proper processor operation. 


А.1.15 D[63:0]# (I/O) 

Тһе 0[63:0]# (Data) signals are the data signals. 
These signals provide a 64-bit data path between the 
Pentium II processor System Bus agents, and must 
connect the appropriate pins on all such agents. The 
data driver asserts DRDY# to indicate a valid data 
transfer. 


A.1.16 DBSY# (I/O) 

The DBSY# (Data Bus Busy) signal is asserted by 
the agent responsible for driving data on the 
Pentium Il processor System Виз to indicate that the 
data bus is in use. The data bus is released after 
DBSY# is deasserted. This signal must connect the 
appropriate pins on all Pentium II processor System 
Bus agents. 


А.1.17 DEFER# (I) 

The DEFER# signal is asserted by an agent to 
indicate that a transaction cannot be guaranteed in- 
order completion. Assertion of DEFER# is normally 
the responsibility of the addressed memory or I/O 
agent. This signal must connect the appropriate pins 
of all Pentium II processor System Bus agents. 


A.1.18 DEP[7:0]# (I/O) 

The DEP[7:0]# (Data Bus ECC Protection) signals 
provide optional ECC protection for the data bus. 
They are driven by the agent responsible for driving 
D[63:0]#, and must connect the appropriate pins of 
all Pentium Il processor System Bus agents which 
use them. The DEP[7:0]# signals are enabled ог 
disabled for ECC protection during power on 
configuration. 


А.1.19 DRDY# (I/O) 

Тре DRDY# (Data Ready) signal is asserted by the 
data driver on each data transfer, indicating valid 
data on the data bus. In a multi-cycle data transfer, 
DRDY# may be deasserted to insert idle clocks. This 
signal must connect the appropriate pins of all 
Pentium | processor System Bus agents. 
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A.1.20 EMI 


EMI pins should be connected to motherboard 
ground and/or to chassis ground through zero ohm 
(00) resistors. The zero ohm resistors should be 
placed in close proximity to the Slot 1 connector. The 
path to chassis ground should be short in length and 
have a low impedance. 


A.1.21 FERR# (О) 

The FERR# (Floating-point Error) signal is asserted 
when the processor detects an unmasked floating- 
point error. FERR# is similar to the ERROR# signal 
on the Intel 387 coprocessor, and is included for 
compatibility with systems using MS-DOS*-type 
floating-point error reporting. 


A.1.22 FLUSH# (І) 

When the FLUSH# input signal is asserted, 
processors write back all data in the Modified state 
from their internal caches and invalidate all internal 
cache lines. At the completion of this operation, the 
processor issues a Flush Acknowledge transaction. 
The processor does not cache any new data while 
the FLUSH# signal remains asserted. 


FLUSH# is an asynchronous signal. However, to 
ensure recognition of this signal following an /О write 
instruction, it must be valid along with the TRDY# 
assertion of the corresponding I/O Write bus 
transaction. 


On the active-to-inactive transition of RESET#, each 
processor samples FLUSH# to determine its power- 
on configuration. See the Pentium® II Processor 
Developer's Manual (Order Number 243341) for 
details. 


A.1.23 FRCERR (I/O) 

If two processors are configured in a Functional 
Redundancy Checking (FRC) master/checker pair, 
as а single “logical” processor, the FRCERR 
(Functional Redundancy Checking Error) signal is 
asserted by the checker if a mismatch is detected 
between the internally sampled outputs and the 
master's outputs. The спескегз FRCERR output pin 
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must be connected with the masters FRCERR input 
pin in this configuration. 


For point-to-point connections, the checker always 
compares against the master's outputs. For bussed 
single-driver signals, the checker compares against 
the signal when the master is the only allowed driver. 
For bussed multiple-driver wired-OR signals, the 
checker compares against the signal only if the 
master is expected to drive the signal low. 


When a processor is configured as an FRC checker, 
FRCERR is toggled during its reset action. 


А checker asserts FRCERR for approximately 
1 second after the active-to-inactive transition of 
RESET# if it executes its Built-In Self-Test (BIST). 
When BIST execution completes, the checker 
processor deasserts FRCERR if BIST completed 
successfully, and continues to assert FRCERR if 
BIST fails. If the checker processor does not execute 
the BIST action, then it keeps FRCERR asserted for 
approximately 20 clocks and then deasserts it. 


А! asynchronous signals must Бе externally 
synchronized to BCLK by system logic during FRC 
mode operation. 


А.1.24 HIT# (ИО), HITM# (МО) 

The HIT# (Snoop Hit) and HITM# (Hit Modified) 
signals convey transaction snoop operation results, 
and must connect the appropriate pins of all 
Pentium II processor System Bus agents. Any such 
agent may assert both HIT# and HITM# together to 
indicate that it requires a snoop stall, which can be 
continued by reasserting HIT# and HITM# together. 


A.1.25 IERR# (O) 

The IERR# (Internal Error) signal is asserted by a 
processor as the result of an internal error. Assertion 
of IERR# is usually accompanied by a SHUTDOWN 
transaction on the Pentium ІІ processor System Bus. 
This transaction may optionally be converted to an 
external error signal (e.g., NMI) by system core logic. 
The processor will keep IERR# asserted until it is 
handled in software, or with the assertion of 
RESET#, BINIT#, or INIT#. 
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A.1.26 IGNNE# (1) 

The IGNNE# (Ignore Numeric Error) signal 15 
asserted to force the processor to ignore a numeric 
error and continue to execute noncontrol floating- 
point instructions. If IGNNE# is deasserted, the 
processor generates an exception on a noncontrol 
floating-point instruction if a previous floating-point 
instruction caused an error. IGNNE# has no effect 
when the NE bit in control register 0 is set. 


IGNNE# is an asynchronous signal. However, to 
ensure recognition of this signal following an /О write 
instruction, it must be valid along with the TRDY# 
assertion of the corresponding I/O Write bus 
transaction. 


During active RESET#, the Pentium 11 processor 
begins sampling the A20M£, IGNNE#, and LINT[1:0] 
values to determine the ratio of core-clock frequency 
to bus-clock frequency. (See Table 1.) On the active- 
to-inactive transition of RESET#, the Pentium Il 
processor latches these signals and freezes the 
frequency ratio internally. System logic must then 
release these signals for normal operation; Figure 6 
for an example implementation of this logic. 


A.1.27 INIT# (1) 

The INIT# (Initialization) signal, when asserted, 
resets integer registers inside all processors without 
affecting their internal (L1 or L2) caches or floating- 
point registers. Each processor then begins 
execution at the power-on reset vector configured 
during power-on configuration. The processor 
continues to handle snoop requests during INIT# 
assertion. INIT# is an asynchronous signal and must 
connect the appropriate pins of all Pentium Il 
processor System Bus agents. 


If INIT# is sampled active on the active to inactive 
transition of RESET#, then the processor executes 
its Built-In Self-Test (BIST). 


A.1.28 LINT[1:0] (I) 

The LINT[1:0] (Local APIC Interrupt) signals must 
connect the appropriate pins of all APIC Bus agents, 
including all processors and the core logic or I/O 


APIC component. When the APIC is disabled, the 
LINTO signal becomes INTR, a maskable interrupt 
request signal, and LINT1 becomes NMI, a 
nonmaskable interrupt. INTR and NMI are backward 
compatible with the signals of those names on the 
Pentium processor. Both signals are asynchronous. 


Both of these signals must be software configured 
via BIOS programming of the APIC register space to 
be used either as NMI/INTR or LINT[1:0]. Because 
the APIC is enabled by default after reset, operation 
of these pins as LINT[1:0] is the default configuration. 


During active RESET#, the Pentium 11 processor 
begins sampling the A20M£, IGNNE#, and LINT[1:0] 
values to determine the ratio of core-clock frequency 
to bus-clock frequency. (See Table 1.) On the active- 
to-inactive transition of RESET#, the Pentium Il 
processor latches these signals and freezes the 
frequency ratio internally. System logic must then 
release these signals for normal operation; see 
Figure 6 for an example implementation of this logic. 


А.1.29 LOCK# (I/O) 

The LOCK# signal indicates to the system that a 
transaction must occur atomically. This signal must 
connect the appropriate pins of all Pentium Il 
processor System Bus agents. For а locked 
sequence of transactions, LOCK# is asserted from 
the beginning of the first transaction end of the last 
transaction. 


When the priority agent asserts BPRI# to arbitrate for 
ownership of the Pentium II processor System Bus, it 
will wait until it observes LOCK# deasserted. This 
enables symmetric agents to retain ownership of the 
Pentium II processor System Bus throughout the bus 
locked operation and ensure the atomicity of lock. 


A.1.30 PICCLK (1) 

The PICCLK (APIC Clock) signal is an input clock to 
the processor and core logic or I/O APIC which is 
required for operation of all processors, core logic, 
and I/O APIC components on the APIC bus. During 
FRC mode operation, PICCLK must be 1⁄4 of (and 
synchronous to) BCLK. 
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A.1.31 PICD[1:0] (I/O) 

The PICD[1:0] (APIC Data) signals are used for bi- 
directional serial message passing on the APIC bus, 
and must connect the appropriate pins of all 
processors and core logic or I/O APIC components 
on the APIC bus. 


А.1.32 PN[1:0]£ (О) 
The PM[1:0]# (Performance Monitor) signals аге 
outputs from the processor which indicate the status 
of programmable counters used for monitoring 
processor performance. 


A.1.33 PRDY# (О) 

The PRDY (Probe Ready) signal is a processor 
output used by debug tools to determine processor 
debug readiness. See the Pentium® И Processor 
Developer's Manual (Order Number 243341) for 
more information on this signal. 


A.1.34 РВЕСЯ (1) 

The PREQ# (Probe Request) signal is used by 
debug tools to request debug operation of the 
processors. See the Pentium® || Processor 
Developer's Manual (Order Number 243341) for 
more information on this signal. 


А.1.35 PWRGOOD (1) 

The PWRGOOD (Power Good) signal is a 2.5 V 
tolerant processor input. The processor requires this 
signal to be a clean indication that the clocks and 
power supplies (Vcccore, etc.) are stable and within 
their specifications. Clean implies that the signal will 
remain low (capable of sinking leakage current), 
without glitches, from the time that the power 
supplies are turned on until they come within 
specification. The signal must then transition 
monotonically to a high (2.5 V) state. Figure 50 
illustrates the relationship of PWRGOOD to other 
system signals. PWRGOOD can be driven inactive 
at any time, but clocks and power must again be 
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stable before a subsequent rising edge of 
PWRGOOD. It must also meet the minimum pulse 
width specification in Table 13 and be followed by a 
1 ms RESET# pulse. 


The PWRGOOD signal must be supplied to the 
processor as it is used to protect internal circuits 
against voltage sequencing issues. The PWRGOOD 
signal does not need to be synchronized for FRC 
operation. It should be driven high throughout 
boundary scan operation. 


A.1.36 REQ[4:0]# (I/O) 

Тһе REQ([4:0]# (Request Command) signals must 
connect the appropriate pins of all Pentium ll 
processor System Bus agents. They are asserted by 
the current bus owner over two clock cycles to define 
the currently active transaction type. 


A.1.37 RESET# (1) 

Asserting the RESET# signal resets all processors to 
known states and invalidates their L1 and L2 caches 
without writing back any of their contents. RESET# 
must remain active for one microsecond for a “warm” 
reset; for a power-on reset, RESET# must stay 
active for at least one millisecond after Усссове and 
CLK have reached their proper specifications. On 
observing active RESET#, all Pentium || processor 
System Bus agents will deassert their outputs within 
two clocks. 


A number of bus signals are sampled at the active- 
to-inactive transition of RESET# for power-on 
configuration. These configuration options are 
described in the Pentium® И Processor Developer's 
Manual (Order Number 243341). 


The processor may have its outputs tristated via 
power-on configuration. Otherwise, if INIT# is 
sampled active during the active-to-inactive transition 
of RESET#, the processor will execute its Built-In 
Self-Test (BIST). Whether or not BIST is executed, 
the processor will begin program execution at the 
reset-vector (default O_FFFF_FFFOh). RESET# must 
connect the appropriate pins of all Pentium ll 
processor System Bus agents. 
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Figure 50. PWRGOOD Relationship at Power-On 


A.1.38 ВРА (I/O) 

The RP# (Request Parity) signal is driven by the 
request initiator, and provides parity protection on 
ADS# and REQ[4:0]#. It must connect the 
appropriate pins of all Pentium ІІ processor System 
Bus agents. 


A correct parity signal is high if an even number of 
covered signals are low and low if an odd number of 
covered signals are low. This definition allows parity 
to be high when all covered signals are high. 


А.1.39 RS[2:0]# (I) 

The RS[2:0] (Response Status) signals are driven 
by the response agent (the agent responsible for 
completion of the current transaction), and must 
connect the appropriate pins of all Pentium ll 
processor System Bus agents. 


A.1.40 RSP# (I) 

The RSP# (Response Parity) signal is driven by the 
response agent (the agent responsible for completion 
of the current transaction) during assertion of 
RS[2:0]#, the signals for which RSP# provides parity 
protection. It must connect the appropriate pins of all 
Pentium | processor System Bus agents. 


A correct parity signal is high if an even number of 
covered signals are low and low if an odd number of 


covered signals are low. While RS[2:0]# = 000, 
RSP# is also high, since this indicates it is not being 
driven by any agent guaranteeing correct parity. 


A.1.41 SLOTOCC# (0) 

The SLOTOCG# signal is defined to allow a system 
design to detect the presence of a terminator card or 
processor in a Pentium II connector. Combined with 
the VID combination of VID[4:0] = 11111 (see 
Section 2.6.), a system can determine if a Pentium II 
connector is occupied, and whether a processor core 
is present. See Table 32 for states and values for 
determining the type of package in the Slot 1 
connector. 


Table 32. Slot 1 Occupation Truth Table 


SLOTOCC# | 0 

VID[4:0] Anything 
other than 
41111 


Processor with core in 
Slot 1 connector. 


SLOTOCC# 0 


Terminator cartridge in 
ie 1 connector 
(i.e., no core present). 


SLOTOCC# | 1 Slot 1 connector not 
VID[4:0] Any value | occupied. 
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A.1.42 SLP# (I) 

The SLP# (Sleep) signal, when asserted in Stop 
Grant state, causes processors to enter the Sleep 
state. During Sleep state, the processor stops 
providing internal clock signals to all units, leaving 
only the Phase-Locked Loop (PLL) still operating. 
Processors in this state will not recognize snoops or 
interrupts. The processor will recognize only 
assertions of the SLP#, STPCLK#, and RESET# 
signals while in Sleep state. If SLP# is deasserted, 
the processor exits Sleep state and returns to Stop 
Grant state, restarting its internal clock signals to the 
bus and APIC processor core units. 


A.1.43 SMI# (I) 

The SMI# (System Management Interrupt) signal is 
asserted asynchronously by system logic. On 
accepting а System Management Interrupt, 
processors save the current state and enter System 
Management Mode (SMM). An SMI Acknowledge 
transaction is issued, and the processor begins 
program execution from the SMM handler. 


А.1.44 STPCLK# (I) 

The STPCLK# (Stop Clock) signal, when asserted, 
causes processors to enter a low power Stop Grant 
state. The processor issues a Stop Grant 
Acknowledge transaction, and stops providing 
internal clock signals to all processor core units 
except the bus and APIC units. The processor 
continues to snoop bus transactions and service 
interrupts while in Stop Grant state. When STPCLK# 
is deasserted, the processor restarts its internal 
clock to all units and resumes execution. The 
assertion of STPCLK# has no effect on the bus 
clock; STPCLK# is an asynchronous input. 


А.1.454 ТСК (І) 

Тре ТСК (Test Clock) signal provides the clock input 
for the Pentium II processor Test Bus (also known as 
the Test Access Port). 


А1.46 тр) 


The TDI (Test Data In) signal transfers serial test 
data into the Pentium II processor. TDI provides the 
serial input needed for JTAG support. 
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A.1.47 TDO (O) 

Тре ТОО (Test Data Out) signal transfers serial test 
data out of the Pentium II processor. TDO provides 
the serial output needed for JTAG support. 


A.1.48 TESTHI (1) 

The TESTHI signal must be connected to a 2.5 V 
power source through a 1 —10 КО resistor for proper 
processor operation. 


A.1.49 THERMTRIP# (О) 

The processor protects itself from catastrophic 
overheating by use of an internal thermal sensor. 
This sensor is set well above the normal operating 
temperature to ensure that there are no false trips. 
The processor will stop all execution when the 
junction temperature exceeds approximately 130 °C. 
This is signaled to the system by the THERMTRIP# 
(Thermal Trip) pin. Once activated, the signal 
remains latched, and the processor stopped, until 
RESET# goes active. There is no hysteresis built into 
the thermal sensor itself; as long as the die 
temperature drops below the trip level, a RESET# 
pulse will reset the processor and execution will 
continue. If the temperature has not dropped below 
the trip level, the processor will continue to drive 
THERMTRIP# and remain stopped. 


A.1.50 TMS (I) 
The TMS (Test Mode Select) signal is a JTAG 
support signal used by debug tools. 


A.1.51 TRDY# (l) 

The TRDY# (Target Ready) signal is asserted by the 
target to indicate that it is ready to receive a write or 
implicit write back data transfer. TRDY# must 
connect the appropriate pins of all Pentium ll 
processor System Bus agents. 


A.1.52 TRST# (I) 

The TRST# (Test Reset) signal resets the Test 
Access Port (TAP) logic. TRST# must be driven low 
during power on reset. This can be accomplished 
with a 680 Q pull-down resistor. 
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A.1.53 VID[4:0] (O) processor. The combination of opens and shorts 
| defines the voltage required by the processor. The 
The VID[4:0] (Voltage ID) pins can be used to VID pins are needed to cleanly support voltage 


support automatic selection of power supply specification variations on Pentium И processors. 
voltages. These pins are not signals, but are either See Table 2 for definitions of these pins. The power 
an open circuit or a short circuit to Vss on the supply must supply the voltage that is requested by 


these pins, or disable itself. 


А.2 SIGNAL SUMMARIES 


The following tables list attributes of the Pentium | processor output, input and ИО signals. 


Table 33. Output Signals! 


ЛЫ биз | = ee и 
FERR# Low CMOS Output 
IERR# Low CMOS Output 
PRDY# Low GTL+ Output 


SLOTOCC# Low Power/Other 
TDO TCK JTAG Output 


NOTE: 
1. Outputs are not checked in FRC mode. 
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Table 34. Input Signals! 


Lum. | Amata [ co ЖЕН ЕКТІ” | wei — _ 
CO | — | o | 
nn [= | бы 
> 
№ [= | en | 
МОТЕЗ: 


1. All asynchronous input signals except PWRGOOD must be synchronous іп FRC. 
2. Synchronous assertion with active TDRY# ensures synchronization. 


92 


intel ® PENTIUM® ІІ PROCESSOR АТ 233 MHZ, 266 MHZ, 300 MHZ, AND 333 MHZ 


Table 35. Input/Output Signals (Single Driver) 


[rene [эшш [ов | I — [оше M 
m 


BINIT# 
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